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PREFACE TO THE FOURTH EDITION 


For the present edition the book of * AnalaR ’ standards has undei^one 
the greatest enlargement and the most thorough revision since its first 
publication in 1 934 Specifications for fifty-eight new ‘ AnalaR ’ chemicak 
are included Some of these constitute simply an extension of the existing 
range while others have been selected in accordance with two definite 
objectixes In the first place it was considered desirable to introduce a 
fairly liberal selection of organic chemical reagents which fall generallj into 
tivo sub classifications — (a) reagents for inorganic analysis, including the 
detection and determination by gravimetric colorimetric or other means 
of both metals and acid radicals, and (b) reagents for the identification of 
organic substances by the formation of dcnvaliNcs of definite melting- 
points It has been shown repeatedly that impure reagents, particularly m 
class (a), can give rise to errors and difficulties altogether out of proportion 
to the actual amount of impurity present, suid the need for a definite 
standard of purity is well established In the second place it was considered 
that a useful purpose would be served if the ‘ AnalaR ' range were made to 
include at least one compound of each of the more common elements, the 
range having been rather restricted, hitherto, from this point of view This 
polity has &en put into effect so far as seems reasonable and so far as 
suitable compounds can be made aiatlable The items that haie sened 
for the introduction of additional elements are marked with an asterisk 
in the list of additions that follows 

Ammonium bromide 
Ammonium dichromate 
Ammomum formate 
Benraldehyde 
a-Bcnaom oxime 
Benzyl iso thiourea 
hydrochloride 
•Beryllium sulphate 
Bismuth nitrate 
R Butyl alcohol 
iso-Butyl alcohol 
Cadmium acetate 
Cadmium chloride 
•Casiurn chloride 
Calaum sulphate 
•Cenc ammonium nitrate 
i-Chloro 24 dinitrobenzcne 
Chromium chlonde 
Cupferron 


DigUonin 

Dioxan 

3 5-Dinilrobenzoyl chlonde 
2 4-Dinitrophenylh}drazine 
Dipheny Ibenzidine 
sym Diphenylcarbazide 
Diphenylthiocarbazone 
ax -Dipyndyl 
Ethyl cyanoacctate 
Indigo carmine 
Iodine pentoxidc 
Iodine mchloride 
7 lodo 8 hydroxyquinohne 5- 
sulphonic acid 
Isatin 

•Lidiium sulphate 
p Nitrobenzovl chlonde 
Nitron 

o-Phenanthrohne 
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Phosphorus pentachlonde 
Pyrogallol 
Salicylaldoximc 
•Selenium 

Semicarbazide hydrochlonde 
Silver sulphate 
Sodium arsenate 
Sodiiftn diethyldtthiocarbamate 
Sodium hydrogen tartrate 
Sodium pyrophosphate 
•Sodium selenate 


•Strontium cldondc 
•Telluric aed 
•Thallium sulphate 
•Thonum nitrate 
•Tjtanyl potassium oxalate 
c-Tolidinc 
p Tolmdme 

Friketohydrindene hydrate 
Urea 

Zinc acetate 
Zme powder 


Only one ’ AnalaR ’ chemical has been discontinued m the present 
edition This is Feme Chloride Anhydrous The difficulty of preparing 
a satisfactory product the unstable nature of the substance, and the very 
small demand for such a high quality, hate contributed to this decision 

All the prettously existing specifications ha\c been cntically reviewed 
and many have been materially revised both m the light of progress m 
analytical chemistry and under the guidance of our evpencnee of users’ 
requirements A large number of addiuonal tests will be found and many 
old tests arc replaced by more modem techniques Certain improvements 
of more or less general nature appear worthy of specific mention 

Specific solubdicy tests have been mcorporated in almost every mono* 
graph Refractive mdex tolerances have been included for most of the 
organic liquids Following the modem trend speafic graviues at 
IS S^jts 5* have been repbeed by weights per millilitre at 20* For the 
lower dcohob, however, the older expression has been retained because 
the whole system of determination and dilution m current use is based 
upon tables that employ it 

Assays ate now given for a greater number of chemicals and newer 
methods have been introduced wherever appropriate 

The technique of electrolytic deposition has been adopted for two 
distinct purposes for the assay of certam metallic salts and for the removal 
of the pnncipal metal from such salts so that traces of alkalis and alkaline 
earths may be determined by the evaporation of the resulting solution 
These impuntiea were 9ceviQUsl^ isolated by pcea^utating the heavier 
metal as the hydroxide or sulphide and there can be no doubt that a 
considerable proportion of the impun^ was earned down by the pre- 
cipitate Wherev er possible a single deposition has been made to serve 
both for the assay and for the test for alwlis 

In the iron salts alkalis are now determined after remove of the iron 
by an extraction method Certain impuntics can be determined most 
expediently and accurately by the use of the polarograph and no better 
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reason seems necessary for the introduction of that instrument, it has, 
therefore, been applied to the determination of nickel m cobalt salts, of 
lead m copper, of copper, zmc and lead m ferrous sulphate and of zinc in 
potassium and sodium hydroxides An extension of polarographic methods 
IS anticipated for the future 

The Karl Fischer technique for the determination of water is the first 
real answer to a long-standing problem of the greatest importance, and 
the method is now adopted m the speafications for all organic hquids 
amenable to this technique The literature relating to the determmation 
of moisture in acetone by the Karl Fischer method is conflicting and in 
our own experience erratic results arc obtained The procedure has, 
therefore, not been apphed to this substance 

We have found it desirable to separate most of the phosphate and silicate 
tests that were preMously earned out by the one reaction \«th the moljb- 
date reagent Certain ions, unavoidably present, w ere found to hav e div erse 
effects upon the reactions of the two impunties and the relative sensiti- 
vities did not always correspond with suitable limits In some cases the 
silicate figure appeared only inadentally and has been omitted in the 
new system On the other hand phosphate and silicate tests have been 
added to the specifications for the alkali carbonates and bicarbonates and 
the caustic alkalis 

The introduction of new methods of greater sensitivity and greater 
accuracy occasionally shows that the figtire previously quoted as the maxi- 
mum limit of the impunty, though the most accurate in its time according 
to the means then available for its determination, was under-estimated 
^VheIe these circumstances have been discovered it has been possible m 
some cases to compensate by an improvement m the quality of the cherrucal 
and thus make it possible to retain the lower figure for the limit In other 
instances this has not been immediately possible and an mcreased figure 
has been given, though it must be emphasized that the material now 
supplied is at least equal in puntv to that issued under the older standards 
This IS the case with respect to the nickel content of cobalt salts It is 
felt that these arcumstances lend considerable support to the vnew, 
alw'ay'3 held by the compilers of ‘AnalaR’ Standards, that the quanti- 
tative expression of maximum limits or of * actual batch analyses ’ can be 
safely interpreted onlv with reference to a specified method of testing 


Jani/flry 79/9 
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FOREWORD TO THE FIRST EDITION 


By the late Professor Joceljit F Thorpe, CBE,PhD,DSc,FRS, 
one time Professor of Organic Cheirastry in the University of London 
. (Impenal College) 


T here was a time, pnor to 1914, when those who worked m chemical 
laboratories found that the only means by which they could rely 
on the punty and homogeneity of their reagents and research materials 
depended on the reputations of a few well-known firms Even so, the 
consumer had in several instances to redistil or recrystallise the initial 
matenal he proposed to use before he could be certain that it possessed 
the necessary degree of * purity ' for his purpose For the term ‘ punty ’ 
IS merely relatne and can never be absolute, hence the necessity for some 
cntenon of * punty ’ which will give the user the information he 
requires The statement that unreliable material yields unreliable results 
needs no emphasis Many research (dicmists have expenenced the bitter 
disappointment caused by the discovery that the work of many months 
has been rendered useless by the presence of some ‘ alien ’ substance in the 
matenal used The vvnter remembers that on one occasion the presence 
of phosphorus trichloride tn a specimen of ai^tyl chlonde obtained from a 
well-known continental firm led to results which took some two months 
to explain, and many research chemists must hav e had similar expenences 


There are only two ways m which the consumer can be protected 
agamst the unscrupulous dealer or trader, either a specific standard must 
be enforced as is the case with foodstuffs, etc , or the ‘ punty * of the 
matenal must carry with it the guarantee of some firm or combination 
of firms of high standing whose reputations are bound up m the guarantee, 
and who are prepared to inform the consumer exactly what is meant by 
the word ‘ punty ’ 


The former method implies the policeman, and is one which Authonty 
alone can apply effectively It is, moreover, one which Authonty is not 
likely to apply unless the well-being of the public generally is concerned 
In the latter method the need for the policeman is replaced by the 
reputation of the firm or firms supplying the matenals, which acts as a 
safeguard against any lowenng of the standard desired and required by the 
consumer It was, therefore, under the latter method that those who 
controlled laboratones and research schools worked in pre war times 


Then came the war and everything was changed It soon became 
apparent that the number of reagents and research chemicals actually 
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miRufactured m this country was exceedingly meagre, and that most of 
them had been obtained from the continent The continental spring 
having ceawd to flow, the accumulated stocks m this country gradually 
diminished or became localised until a high!) serious situation arose As 
a temporary measure i\e it the Imperial College, South Kensington, 
founded an Exchange Bureau through which Institutions laving large 
quantities of certain substances could barter them for others of which thej 
might stand in urgent need At the same time the quantity of available 
materials was increased by the preparation, by laboratory methods, of 
those substances for which there seemed to be the greatest demand This 
method enabled us to tide over a difficult period, but it nas obviously 
totally inadequate to meet the requirements of the situation Fortunately 
British manufacturers soon began to provide the required materials in 
the necessary quantities and as is mentioned m more detail in (he general 
historical introduction which follows this Foreword, the question of 
purity was met by the adoption of the letters ‘AR’ ‘AR’ meant 
Analytical Reagent *, but to my mind it also meant * AH Right ’ As a war 
measure the scheme served us purpose, but, afterwards it failed because 
It did not fill into either of the categories mentioned above It had neither 
the support of Authority nor the backing of reputation In consequence 
It was made use of by all and sundry to denote materials of varying degrees 
of punty , and the letters A K ' soon ceased to hav e any real significance 

It ts, therefore, with the greatest pleasure, as well as pleasurable 
anticipation, that I leant from the book of which this is the Foreword that 
The British Drug Houses and Hopkm & Williams have agreed to issue 
Laboratory Chemicals of guaranteed * purity ’ bearing the registered 
name ' ANALAR ’ which will sene as a guarantee based on the great 
reputation enjoyed by these well known firms 

The book deals with some 200 substances, and in each case the physical 
and chemical properties are given in order that the degree of ‘ punty ' 
attained may be indicated In itself, apart from this, the book is a valuable 
record of the chief properties of the substances with which it deals It 
IS understood that further compounds will be added as arcumstances 
require 

All users will wish the compilers every success m their new enterprise 

JOeXLYN THORPE 


7 'A 1934 
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T he first handbook describing definite tests and standards of purity 
for chemical reagents would appear to have been Die Prufung der 
chemischen Reagentien auf Reiidmt by C Kraucb, published m Germany 
in i888 The publication of this volume was later taken over by the firm 
of E Merck, the latest edition of whose work was issued in 1931 An 
English translation of Krauch’s book was made by J A Williamson (then 
chief chemist to Baird & Tatlodc [Ixindon] Ltd) and L W Dupre in 
1902, but the manufacture of reagents conformmg to these specifications 
of purity remamed m German hands 


In 1914, the supply of German laboratory chemicals being cut off, a: 
joint committee appointed by the Institute of Chemistry and the Soaety 
of Public Analysts drew up specifications of purity, to which they applied 
the letters ‘ A R * signifying ‘ Analytical Reagent ’, a designation which 
has since become well knoivn throughout the British Empire by all users 
of pure chemicals for scientific purposes The number of specifications 
originally issued by the joint committee in 1915 was 88 


There %vas, however, alrea<^ available in this country a book of speci- 
fications entitled Analytical Reagents Standards and JVifr, compiled by 
Edmund ^^lte and published m 1911 by Hopkin Sc Williams Ltd , who 
had been for many jears manufacturing and marketing chemicals 
complying with these tests This book contained monographs relating to 137 
substances It was reprinted in 1916, a second edition was published 
m 1925, and a third edition m 1931 


The w’ar time need for British bboralory chemicals (including analytical 
reagents) was met by the strenuous efforts of the two firms most 
directly concerned Ilopkin & Williams Ltd contmued to manufacture 
both to their own and to the ‘AR’ speafications, while The British 
Drug Houses Ltd opened up a special department for the manufacture 
of laboratory chemicals As a result an adequate supply of these chemicals 
was soon, ensured to workers m this country 


In 1925 the B D H approached the two official bodies responsible for 
the * A R ’ specifications ivith the suggestion that the specifications should 
be revised and extended, but their reply was that their action had been 
a war emergency measure and that they did not wsh to take any further 
part in this work The B D H then proposed that they should themsehes 
carry out the work, and this they ^d with the consent and app-oval of 
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the Institute of Chemistiy and the Society of Public Analysts This 
resulted m the publication, in January 1926, of The B DJI Book of'A R' 
Standards containing 158 specafications with a prefatory note which had 
been submitted to and appfo\*cd by the Councils of the two bodies men- 
tioned Meanwhile Hopkin &. ^Vllliams Ltd had in 1925 issued a revised 
edition of their book, containing J44 specifications 


Subsequently the specifications of both firms have been further revised 
and extended m the light of increased experience and greater knowledge, 
while the standard of purity has been considerably raised Thus, in 1931, 
Hopkin &, IVUliams published the third edition of their book containing 
178 monographs, prepared and issued m coUaborauon with Baird & 
Tatlock (London) Ltd , who bad been themselves producing analytical 
reagents for some ten years In 1932 the B D H published the second 
edition of their book, which contained, 10 addition to revised monographs 
for the 158 chemicals in the first edition, new monographs for 50 other 
'substances, making a total of 208 


The specifications published by the two firms, although on similar lines, 
were not identical and this occasionally led to misunderstanding on the 
part of users of laboratory chemicals Of much greater moment, however, 
W8 the increasuig evidence that the letters A R ’ were being brought 
into disrepute by the action of some firms in (0) applying them indis* 
crumnately to substances m respect of which no specification existed, 
and (6) issuing chemicals labelled ‘ A R ’ which did not conform to the 
published speafications Professional chemists, Universities, public 
bodies and in fact all critical users of laboratory chermcals, felt tlut the 
designation ‘ A R ' was losing the value whidi at one time made the term 
synonymous with purity and reliabiliQ , so that m merely specifying 
‘ A R ’ they could no longer rely upon getting matenal of the requisite 
degree of purity 

Accordmgly it seemed desirable that the B D H and Hopkin & 
Williams should undertake the unification of their respective senes of 
specifications, so that a definite standard of purity should be available 
m this country This project has been earned out during the past year by 
co-operation between the chemists of the two firms, in the course of which 
there has been conducted an extensive investigation into the technique of 
detecting minimal quantities of impunties The outcome of this 
collaboration is the publication of the present book, thenio firms being the 
joint owners o 1 t’ne copyri^nl Vnercin The woyK contains 220 speuffifa 
tions, and is publislied under the title 

‘AnalaR* Standards for Laboratory Chemteals 

This book provides chemists with a revised and up to date series of 
specifications for laboratory ciiemtcals which are sold by, and carry the 
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guarantee of, both firms under the trade mark ‘ AnalaR In the 
preparation of the specifications full advantage has been taken of recent 
advances in analytical practice, and many new and delicate tests have 
been devised Some of the former * A R ' specifications have been made 
more stnngent, others have been more accurately defined 


The word ‘ AnalaR ’ was chosen as a new designation to replace the 
letters ‘ A R which, for the reasons already indicated, it was considered 
desirable to discontinue ‘AnalaR’ is a registered trade mark and is the 
jomt property of the two firms Users of ‘ AnalaR ' chemicals can feel 
satisfaction and reassurance in the knowledge that the standards of purity 
are definite and prease, and that all chemicals issued under this 
designation are guaranteed by the two firms to conform to those standards 


StpUmher 1934 


THE BRITISH DRUG HOUSES LTD 
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EXPLANATORY NOTES 


Conditions of Testing 

The routine examination of reagent chemicals over many years has 
demonstrated the necessity for standardising the conditions under which 
limit tests for impurities are earned out It has been recognised that tests 
which give satisfactory results in one laboratory may fail in another 
laboratory owing to slight differences m technique In order to avoid such 
differences, particular attention has been paid to llie wording of the tests 
so tint only one interpretation can be placed on them 

The details of the tests which have been worked out for the detection 
of minute traces of certain impurities are described with particular care 
so that consistent results may be obtained by analysts working indepen 
dcntly m different laboratories The tests do not provide against all 
possible impurities but do allow for all those that have been found 
significant in analytical practice 


Types of Tests Employed 

^Vherevcr possible, methods luve been used for determining the actual 
amount of impurity present, but m testmg chemicals for extremely minute 
amounts of impurities, tc is frequent!) impossible to specify the amount 
present as a definite quantitative figure There is a lunitmg sensitivity 
to all teats, and where no reaction for an impurity is obtauied, it cannot 
be stated with certainty that the particular impurity is absent The 
limiting values of such tests have been studied and where no reaction is 
observed, the amount of impurity present is recorded as being less than the 
minimum amount whicli under the conditions of the test gives the famtest 
possible reaction 

The tests for impurities fall into two groups — 

(1) Tests in which the method is sufficiently sensitive to afford a 
true measure of the quantity of impunty present at, or even below, the 
limit allowed 

(2) Tests m which the amount of impunty sought is close to the 
detectable threshold limit imposed by the sensitivity of the best 
available method 

In the first group are tests, such as the Gutzcit determination of 
mmute quantiues of areenic in which it is easily possible to obtain 
quantitative results by matching the result of the experiment with suitable 
standards For reasons given elsewhere in these notes however, the 
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individual monographs refer only to standards which represent the desired 
limits 

The second group embraces tests, typified by the sulphate and chloride 
tests, which do not lend themselves to quantitative expression, and in these 
tests the smallest quantities that can be detected under the conditions pre- 
scribed have, m most cases, been adopted as the maximum limits of these 
impurities In this connection, it a of extreme importance that the con- 
ditions of the test be adhered to, as, m many cases, slight vanations in 
technique may make (xinsiderable differences in the amount of impurity 
which can be detected 


Maximum Limits of Impurities 

A statement of the maMmUm limits of impurities will be found m each 
monograph The figures that are given are intended to represent the 
amount of impurity that the test will detect It must be understood, how- 
ever, that many tests that depend upon the comparison of opalescences, 
turbidities and colours are subject to certain errors due to the disturbing 
effect of the other substances in the solution For this and sunilar reasons 
the figures quoted cannot always be regarded as exact and are subject to 
revision as the technique for the estimation of very small amounts of 
impurities becomes more developed Consequently it must be staled that 
the standards to which the chemical conforms are those of the actual tests, 
and the ' maxunum lunits of impurities ’ are a rational numerical inter- 
pretation of those tests This, of course, does not imply that the amounts 
stated are necessarily present tn products ojnforming to the test, but the 
figures represent the maximum permissible limits The amounts of im- 
purities present in ‘ AnataR ’ chemicals are usually considerably less than 
the maximum permissible limits, but (his additional refinement is not 
regarded as being of much practical interest to the user 

The compilers will at all times be grateful for any information from 
investigators who have specialised knowledge 

Reagent Solutions 

The strengtla of the reagent solutions employed in the tests are given 
in the Appendix As far as possible these are described in terms of 
normality or as molar solutions, this makes for convenience and simplicity 
The dilute acids and dilute alkalis are all approximately 5N, which 13 a 
convenient strength for general use, these are always referred to in the 
test as * dilute acetic acid etc When the word ‘ dilute ' is omitted, it is 
intended that the concentrated aad should be used 


Time 

Where no length of time is stated, a period of 5 mmutes should be 
allowed before observing the result of a test 
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Solubility Tests 

In a few cases quantitative Umits have been laid dovm for the amount of 
insoluble matter In general, it is required that the substance shall give 
a ‘ clear solution ’ when a speafied quantity is dissolved in a speafied 
volume of solvent This is to be interpreted as signifjing a reasonably 
clear solution as obsened in the ordinary manner without the aid of 
special instruments No solid chemical substance prepared commercially 
dissolves m a solvent to yield a solution in which particles of dust cannot 
be detected, if sufficiently refined methods of observation be employed 
Usually , the proportion of insoluble matter is so small that a quantitative 
determination by filtering off and weighing is quite unnecessary 

Tests for Chlorides 

The minimum opalescence which it is possible to perceive depends to 
a large extent on the quality of the light under wtich the observation 
13 conducted In many tests the expression ‘ no opalescence ' will be 
found , this IS intended to mean an opalescence less than that produced 
by the following procedure — 

To 50 ml of water add o i ml of standard chlonde solution (1 ml ^ 
o I mg Cl) I ml of dilute mtnc aad and 2 ml of silver nitrate solution, 
mix and observe after ^ minutes 

Tests for Residue 

AVhere large quantities of reagents are used in carrying out a test it may 
be necess^ to apply a correction for the amount of impurity m the 
reagents This applies particubrly to the tests for alkalis and other metals 
where the metallic radical of the salt is removed by preapitation and the 
residue obtamed on evaporation of the filtrate is ignited and weighed In 
some cases it has been found that the residue from the reagents exceeds 
that from the substance under examination Further, it must be 
remembered that a filter paper may contribute to a filtrate soluble matter 
weighing one milligram or an even larger amount In order to obviate 
maccuraaes due to such causes it is essential that certain determinations 
should be accompanied by blank experiments earned out on the reagents 
used so that the necessary corrections can be made 

Volumetric Standards 

Many substances have been proposed for the purpose of standardising 
volumetric solutions As the result of long experience m the laboratoncs 
of the joint compilers, it is reainunended that the following substances 
only should be used as primary standards in work of high accuracy 

Potassium dichromate 
Potassium i^drogen phthaiate 
Potassium lodate 
Sodium carbonate (anhydrous) 
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Sodmm chlondc 
Sodium oxalate 

These are anhydrous salts and they may be dried by heat without change 
of composition 

The chemicals mentioned below are often used for standardising 
purposes, but they should be looked upon as being secondary standards 
Several contain water of crystallisation and consequently are liable to 
gam or lose moisture in accordance with the humidity of the atmosphere 
and the care with which they arc stored Such salts cannot be dried 
immediately before use and consequently must be stored m well closed 
containers 

Antimony potassium tartrate 
Arsenious oxide 
Benzoic acid 

Ferrous ammonium sulpliate 
Guanidine carbonate 
Hydrazine sulphate 
Oxalic acid 

Potassium hydrogen tartrate 
Silver nitrate 
Sodmm borate 

Chemicals for Buffer Solutions 
The following chemicals, speaficaiions for which are induded in this 
book, are suitable for preparing buffer solutions for use m the 
determination of hydrogen ion concentration 

Acetic acid 

Ammoacetic acid 

Bone acid 

Citric acid 

Potassium chloride 

Potassium dihydrogen phosphate 

Potassium hydrogen phthalate 

Potassium tetroxalate 

Sodium chlonde 

Sadyim. ^ajixh.ydjcQiL%^ 


Atomic Weights 

International Atomic ^^eIghts, 1947, ha\e been used in calculating the 
molecular weights factors, etc A table is given on page 297 

Temperatures are stated m Centigrade degrees and all tests are conducted 
at room temperature (15“ to 25*’) u^ess otherivise stated 

Determinations of Weight per ml and Specific Gravity determinations 
are based on weighings in air 
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Boiling Range Tests are earned out in the apparatus and by the method 
of the British Standard Specification No 658 — 1936 

Melting Points are determined on the freshly dried rmtenal which, 
contained in a suitable tube, is introduced into the heated bath liquid 
when the latter reaches a temperature approximately 10® below the 
anticipated melting point The liquid 1$ heated so as to produce a 
temperature rise of approximately a" per mmute 

Freezing Points are determmed by the method descnbed in the Report 
of the Essential Oil Sub Committee to the Standing Committee on 
Uniformity of Analytical Methods, Aaafysl, 54 , 335 (1929) 

It has not been considered possible to acknowledge the many sources 
of the tests described, distributed as they are through many saeniific 
publications All ha\e been the subject of extended expenment in the 
D D H and H & W Analytical Laboratories Many of the tests arc 
original and others haic been modified to suit the particular requirements 
of the chemical for which thej are used 
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ANALAR’ STANDARDS FOR 
LABORATORY CHEMICALS 


AnalaR 


ACETIC ACID 

(Glacial) 

CHj COOH = 6o 05 


Maximum Limits ot Impurities 


Non-volatile Matter 
Chloride (Cl) 

Sulphate (SO*) 

Heavy Metals (Pb) 
Iron (Fe) 

Bromine absorbed (Or) 
Oxygen absorbed from 
Arsenic (AsjOj) 


ooot percent 
0 0002 per cent 
o 0004 per cent 
c 0002 per cent 
o 0001 per cent 
0 006 per cent 
(O) © 003 per cent 
0 6001 per cent 
(i part per million) 


t Description — dear colourless liquid with a characteristic odour 

2 Solubility. — Miscible in all proportions with water, and with alcohol, 
forming clear colourless solutions 

3 Freezing Point — Not below 15 5" 

4 Non-volatile Matter. — Evaporate 50 ml to drjness on a tvater- 
bath Not more than 0 5 mg of residue should be left 

5 Chloride — Dilute 5 ml with 45 ml of water and add 1 ml of dilute 
nitnc acid and i ml of silver nitrate solution No opalescence should 
be produced 

6 Sulphate — ^To 50 ml add 02 ml of N/i Na^COa and evaporate 
to dryne«s on a water bath dissohe the residue m 10 of water and 
I ml of N/i HCl, filter if necessary, and add i ml of barium chloride 
solution Any turbidity produced should not be greater than the 
‘ standard turbiditj ” defined m appendix 2 

7 Heavy Metals and Iron — Dilute 10 ml wth 30 ml of water 
and add 15 ml of strong ammonia solution, cool and pass hjdrogen 
sulphide through the solution for 3 fe^v seconds Anj colour produced 
should not be deeper than the “ standard colours ” defined m appendix 2 

t ipontinu^d merUafl 



AKM.An STANDARDS 


ACCTJC ACID {Glacial) — continued 

8 Bromine Absorption — Introdu<% 20 ml into a 50 ml graduated 
stoppered flask, add 25 ml of nater and 5 ml of an approximately dect 
normal solution of bromine m glacial acetic acid Shake and adjust with 
\vatcr to exactly 50 ml Pipette off immediately 10 ml of this, add 20 ml 
of water and 5 ml of potassium iodide solution and titrate the liberated 
iodine with N /50 NajS^Oj using starch as indicator Keep the remamder 
in a dark plan, at 30° for 1 liour and then titrate a second 10 ml in the 
same manner The difference between the two titrations should not 
exceed 0 15 ml 

9 Oxygen Absorption — Mix 10 ml with r ml of N/to KjCfjO, 
and 10 ml of sulphuric acid, cool and allow to stand for 30 mmutes, 
dilute SMth 50 ml of t\’ 3 ter, again cool, add 1 ml of potassium iodide 
solution and titrate the Iibemted iodine with N/10 Na2S203 Not less 
than 06 ml of N/io NajSaOj should be required 

10 Arsenic ^ — Dilute 10 ml with 50 ml of water, add to ml of 
stannated hydrochloric acid and test as described m appendix 4 Any 
slam produced should not be greater than a 0 ot mg standard stain 

It Assay —Dilute 2 to 3 g with 50 ml of water and titrate with 
N/z NaOH using phenolphthalein as indicator 

I ml N/i NaOH s o 06005 S COOH 
Not less than 99 5 per cent should be indicated 


AnalaR 

ACETIC ANHYDRIDE 


(CH* CO)tO = 102 09 


Maximum Limits of Impurities 


Non-volatile Matter 
Chloride (Cl) 

Sulphate (SO4) 

Heavy Metals (Pb) 

Iron (Fe) 

Phosphorus Compounds (P) 
Organic Impurities 


o 0025 per cent 
0 oox per cent 
0 002 per cent 

0 002 per cent 

0001 percent 
o 0005 per cent 
passes test 


1 Description — A clear colourless liquid with a pungent odour 

2 Solubility. — Slowly soluble m water widi formation of acclic acid 
Readily soluble in alcohol and in ether 

3 Weight per ml at ICT. — i 075 to i 085 g 
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4. Non»voIatile Matter. — Evaporate 20 ml to dryness on a sand-bath 
Not more than o 5 mg of residue should he left 

5 Chloride. — ^Dissolve 10 ml m 40 ml of uater and add i ml of 
dilute nitric aad and i ml of siher nitrate solution Any opalescence 
produced should not be greater than the standard opalescence ” defined 
in appendix 2 

6 Sulphate — Dissolve 5 ml in 50 ml of water, add i ml of banum 
chloride solution and allow to stand for i8 hours No turbidity or 
precipitate should be produced 

7 Heavy Metals and Iron. — Dissolve i ml in 40 ml of neater, add 
10 ml of dilute ammoma solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours defined uv appendix 2 

8 Phosphorus Compounds — Boil 5 ml with 10 ml of water and 
5 ml of nitric acid, to the hot solution add ro ml of ammonium nitro- 
molybdate solution and mamtam at about 40® for 2 hours No jellovv 
precipitate should be produced 

g Organic Impurities. — (a) Dissolve 2 ml m 20 ml of water and 
add 38 ml of N/t NaOH The solution should have no foreign odour 

(6) Boil gently 20 ml with 5 ml of glycerol under a reflux condenser 
for I hour, evaporate off the excess of anhydride, cool, mix with 20 ml 
of dilute nitnc acid and 30 ml of water and allow to stand for 30 minutes 
A clear solution free from fiocculent matter should be obtained 

10 Assay. — ^Dissolve 2 g in 50 ml of N/i NaOH, allow to stand 
for 1 hour and titrate with N/i HCl using phenolphthalein as indicator 

ml of N/i NaOH used ^ ^ 
weight of anhydnde 

Dissolve a further 2 g m 20 ml of dry benzene, cool in ice, and add 
a cold solution of 10 ml of dry aniline in 20 ml of dry benzene Allow 
to stand for i hour, add 50 ml of N/i NaOH, shake vigorously and titrate 
with N/l HCl using phenolphthalein as indicator 

ml of N/i NaOH used ^ 

weight of anhydnde 

then JO 2 (a — 6) == per cent of (CHg CO)jO ' 

Not less than 95 per cent should be indicated 
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ANALAR STANDARDS 


Ah/^laR 

ACETONE 

(CHJ.CO = 58 08 
Maximuin Limits of Impurities 

Acidity 0 1 ml N/i pet cent 

Alkalinity o x ml n/i per cent 

Non \olatilc Matter 00025 per cent 

Oxygen absorbed (O) o 0005 per cent 

, Water i o per cent 

1 Description — A clear colourless liquid with a characteristic odour 

2 Solubility — Miscible m all proportions with water forming clear 
colourless solutions 

3 Acidity — Dilute lo ml with 10 ml of carbon dioxide free water, 
add 0 I ml of phenolphthalein solution and titrate with N/io NaOH 
Not more than 0 t mi of N/10 NaOH should be required to produce a 
pink tint 

4 Alkalinity— Dilute 10 ml wth 10 ml of water, add 02 ml of 
methyl red solution and titrate with N/io HCl Not more than 0 x ml 
of N/io HCl should be required to produce a red tint 

5 Weight per ml at 20 * —o 790 to 0 792 g 

6 Refractive Index — nj* i 3580 to 1 3600 

7 Boiling Range — Not less than 95 per cent should distil between 
56 o® and 56 5® 

8 Non-volatile Matter — ^Evaporate 50 nd to dryness on a water 
bath Not more than i mg of residue should be left 

9 Oxygen Absorption — ^To 20 ml add o 1 ml of N/io KMnOj 
and allow to stand for 15 minutes The pink colour should not entirely 
disappear 

10 Water — ^To 2 ml add to ml of cwbon disulphide Aclearsolution 
should be produced 

AnalaR 

ACETYL BROMIDE 

CH, COBr = 122 96 
Maximum Limits of Impurities 
Non rxilatile Matter oot percent 

Sulphate (SOJ o cos per cent 

Phosphorus Compounds (P) o 0025 per cent 

I Description — A clear colourless or slightly yellow liquid The 
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product as issued contains small amounts of acetic and hydrobromic 
acids 

2 Solubility — Decomposed by water with formation of acetic and 
hydrobromic acids 

3 Non volatile Matter — ^Evaporate lo ml to dryness on a water 
bath Not more than i mg of residue should be left 

4 Sulphate — ^Dissolve 5 mi in 50 ml of water add 1 ml of banum 
chlonde solution and allow to stand for i hour No turbidity or preapitate 
should be produced 

5 Phosphorus Compounds — Treat i ml cautiously with i ml 
of water add i ml of nitnc acid boil cool add 20 ml of water and 
10 ml of ammonium nitro molybdate solution and maintain at about 
40® for 2 hours No yellow precipitate should be produced 

6 Assay — Dissolve i g m 50 ml of N/i NaOH and titrate with 
N/i H2SO4 using phenolphthalem as indicator 

I ml NaOH _ o 06148 g CH^ COBr 
Not less than 97 5 per cent should be indicated 

Dilute the neutralised liquid with tvater to produce 250 ml and titrate 
50 ml of this with N/10 AgNOj using potassium chromate as indicator 
1 ml N/io AgNOj ■“ 00123 g CHs COBr 
Not less than 97 5 per cent should be indicated 


AnalaR 

ACETYL CHLORIDE 


CH, COCI = 78 50 


Max mum Limits of Impurities 


Non volatile Matter 
Sulphate (SO4) 

Phosphorus Compounds (P) 
Heavy Metals (Pb) 

Iron (Fe) 


0 or per cent 
o 002 per cent 
o 0025 per cent 
oeoi percent 
o 0005 per cent 


1 Description — A clear liquid colourless or not more than very 
slightly yellow The product as issued contains small amounts of acetic 
and hjdrochloric acids 

2 Solubility — Decomposed by water with formation of acetic and 
hjdrochlonc aads and forming a clear colourless solution 

3 Boiling Range — Not less than 95 per cent should distil between 
50“ and 52® 

4 Non volatile Matter — Evaporate 10 ml to dryness on a water 
bath Not mote than 1 mg of residue should be left 


(Cont/mjfJ ovtrUaf) 
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ANM.AII STAKDARDS 


ACETYL CHLOIUDE-tonUmtd 

5 Sulphate. — Dissolve s ml m 50 ml of water, add i ml of banuro 
chloride solution and allow to stand for i hour No turbidity or preapitate 
should be produced 

6 Phosphorus Compounds —Treat i ml cautiously with 1 ml of 
trater, add i ml of nitric acid, boil, cool add 20 ml of water and 10 ml 
of ammonium nitro molybdate solution and maintain at about 40* for 
2 hours No jellow precipitate should te produced 

7 Heavy Metals and Iron — ^Dissohe 2 ml m 35 ml of water, add 
15 ml of dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ’ defined in appendix 2 

S Assay — Dissohe t g in 50 ml of N/i NaOH and titrate with 
N/i HjSOj using phenoIphthalciQ as indicator 

1 ml N/r NaOH s o 03925 g CHj COCl 
Not less than 98 per cent should be indicated 

Dilute the neutralised liquid with water to produce 250 ml and titrate 
50 ml of this with N/io AgNOj using potassium chromate as indicator 
I ml N/io AgNOj s 0 00785 g CHj COCl 
Not less than 98 per cent should be indicated 


AnalaR 

ALUMINIUM AMMONIUM SULPHATE 
(Ammonium Alum) 

AlNH*(SO«), 12H1O = 453 33 
Maximum Limits of Impuntics 
Chloride (Cl) o 004 per cent 

Heavy MetaU (Pb) o 004 per cent 

Iron (Fe) o 001 per cent 

Alkabs and Alkaline Earths (Na) o 03 P®r cent 

1 Description — Colourless crystals or a crystalline powder 

2 Solubility. — Dissohe 5 g m 50 ml of neater A clear colourless 
solution should be produced 

3 Chloride — Dissolve 25 g jn 50 ml of vvalcr and add i ml of 
dilute mtnc acid and i ml of silver lutrate solution Any opalcsrencc 
produced should not be greater than the ** standard opalescence ” denned 
in appendix 2 

4 Heavy Metals— Dissolve 05 g m 50 ml of water, add 2 r^ 
of sodium hydroxide solution and pass hydrogen sulphide through the 
solution for a few seconds hny colour produced should not be deeper 
than the " standa-d colours ’’ defined in appendix 2 
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5 Iron. — ^Dissolve i g m zo ml of w’ater and i ml of dilute 
hjdrochlonc acid and add i drop of N/io KMnO^, mix add 5 ml of 
ammonium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate. 
Any colour produced m the upper layer should not be greater than that 
produced by treating i ml of standard iron solution (i ml = o 01 mg 
Fe) in the same manner 

6 Alkalis and Alkaline Earths — Dissolve 5 g in too ml of 
hot water, add 10 ml of dilute ammonia solution boil gently for 2 minutes 
and filter Evaporate 55 ml of the filtrate to dry ness and ignite the residue 
gently Not more than 2 5 mg should be obtained 

7 Assay. — Dissolve 2 5 g m 250 ml of water, add 2 g of ammomum 
chlondc and heat to boiling Add a slight excess of dilute ammonia 
solution, boil gently for 3 nunutes, allow to stand for 10 mmotes, filter, 
wash with water, ignite at 1100'' and weigh 

Weight of AljOj X S 894 weight of AINH/SO^). i2H,0 
Not less than 99 5 per cent should be indicated 


AnalaR 

ALUMINIUM OXIDE 
(Calcined) 

AJ}Of = lei 94 


Maximum Limits of Impunfies 


Chloride (Cl) 
Sulphate (SO4) 
Iron (Fe) 

Loss on Ignition 


o 005 per cent 
o 01 per cent 

0 01 per cent 

1 D per cent 


I. Description. — A dull white powder 

2 Solubility. — Insoluble in water and in dilute acids. Partially 
soluble in sodium hydroxide solution 

3 Chloride. — Boil 2 g with 50 mL of water and i ml of dilute 
tutnc acid, cool and filter and to the ^trate add i ml of silver nitrate 
solution Any opalescence produced should not be greater than the 
“ standard opalescence ” defined in appendix 2 

4 Sulphate — Boil t g with 50 ml of water and t ml of dilute 
hydrochloric acid, cool and filter and to the filtrate add 1 ml of banum 
chloride solution and allow to stand for i hour No turbidity or precipitate 
should be produced 

5 Iron. — Boil o i g with 10 ml of water andji ml of dilute hy'dro- 
chloric aad, cool and filter, to the filtrate add i drop of N/io KMnO^, 
mix, add 5 ml of ammonium thiocyanate dilution and to ml of a mixture 

(Ccfn/inufJ overleaf) 
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ANaLAR STANDARD'? 


/ILUWWU’lf ^ULPHATL—coaumed 

red IS indicator Not less than 9 4 ml of N/io NaOH should be required 
8 Assay --Dissol\e i 5 g m *50 ml of AN-ater, add 2 g of ammomum 
chloride and heat to boding Add a slight excess of ddute ammonia 
solution, bod gently for 3 minutes, allott to stand for to minutes, filter, 
wash with water, ignite at xioo” and weigh 

Weight of AI3O3 X 3 358 = weight of Al2(S04)j 

Not less than 51 o per cent and not more than 54 5 per cent should be 
indicated 


AnalaR 

AMINOACETIC ACID 

NH,CH,COOH ■= 75 07 


Maximum Littuta of Impuntica 


Sulphated Ash 
Chloride (Cl) 
Sulphate (SOJ 
Heavy Metals (Pb) 
Iron (Fe) 
Ammoma (NH|) 


e 05 per cent 
0 eet per cent 
0 005 per cent 
e ooa per cent 
e ooj per cent 
0 005 per cent 


t Description — A white crystalline powder 

2 Solubility. — Dissolve 5 g m 50 ml of water A dear colourless 
solution should be produced 

3 Reaction — Dissolve 1 g in too ml of carbon dioxide free 
water To 30 ml of the solution add o i ml of N/io NaOH, the pH of 
the resulting solution should not be less than 6 r To the other 50 ml of 
the solution add 0 i ml of N/io HCI, the pH of the resulting solution 
should not be greater than 5 5 Use bromocresol purple as indicator in 
both tests 

4 Sulphated Ash. — Moisten 2 g with sulphuric acid and ignite 
gently Not more than l rag of residue should be left 

5 Chloride — ^Dissolve i g m 50 ml of water and add 1 ml of 
dilute nitric acid and x ml of silver nitrate solution No opalescence 
should be produced 

6 Sulphate.— Dissolve 2 g in 50 ml of water, add i ml of dilute 
hydrochlonc acid and i ml of banum chloride soluuon and allow to 
stand for 1 hour No turbidity or precipitate should be produced 

7 Heavy Metals and Iron— Dissohe 1 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
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the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ” defined in appendix 2 

8 Ammonia — Dissolve i g in 45 ml of water, add 5 ml of sodium 
hydroxide solution and distil 15 mL To the distillate add 35 ml of water 
and 2 ml of Nessler’s reagent Anj colour produced should not exceed 
that given by the addition of 2 nal of Nessler's reagent to 50 mi of 
water containing 5 ml of standard ammonia solution (i ml = o 01 mg 
NHj) 

9 Assay — Digest 03 g with 10 ml of sulphuric acid in a Kjeldahl 
flask until colourless, cool, add 150 ml of water and 100 ml of sodium 
hydroxide solution, distil the liberated ammonia and collect it in 50 ml 
of N/io HCl Titrate the excess of acid with N/io NaOH using methyl 
red as indicator 

I ml N/10 HCl = o 007507 g NHi CHj COOH 
* Not less than 99 per cent should be indicated 

AnalaR 

AMMONrA SOLUTION 

(about 35 pet cent NH») 

NH, « 17 03 


Maximum Lumts of Impurities 


Non>volatile Matter 

0 002 

per cent 

Chloride (Cl) 

0 0001 

per cent 

Sulphate (SO4) 

0 0005 

per cent 

Sulphide 

passes test 

Phosphate (PO4) 

0 0002 

per cent 

Silicate (S1O2) 

0 ooz 

per cent 

Carbonate (COj) 

0003 

per cent 

Heavy Metals (Pb) 

0 00002 

per cent 

Iron (Fe) 

0 00001 

per cent 

Tarry Matter 

passes test 

Oxygen absorbed (O) 

0 0008 

per cent 

Arsenic (As,Ojl 

0 000005 per cent 


(0 05 part per million) 


1 Description — A clear colourless liquid with a strong pungent 
odour 

2 Specific Gravity. — ^About o 880 

3 Nori'VoIatiie Matter — Evaporate 100 ml to diymess on a water 
bath Not more than 2 mg of residue should be left 

4 Chloride — Etaporate 10 ml on a water bath until reduced to 
i ml , dilute with 50 ml of water and add i ml of dilute mtric acid and 
1 ml of sih'er nitrate solution No opalescence should be produced 

{Continued overUaf) 
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anvlar standards 


AnalaR 

AMMONIUM BICARBONATE 

NH|HCOi = 79 o6 


Tvlaxzinum Limits of Impunties 


Non volatile Matter 
Chloride (Cl) 
Sulphate (SOj) 
Hcav7 Metals fPb) 
Iron ^Fei 
Tarry Matter 
Arsenic (AsjO,) 


o-oi per cent 
o oooa per cent 
D 002 per cent 
o 0002 per cent 
o oooi per cent 
no react on 
0 00002 per cent 
(o 2 part per million) 


I Description — Colourless crystals or a tvliite powder with a slight 
ammoniacal odour 

s Solubility — Dissohe 5 g m 50 ml of tvater A clear colourless 
solution should be produced 

3 Nonvolatile Matter— Heat jo g gently until the greater part 
IS volatilised add 2 drops of sulphuric acid and ignite gently Not more 
than t mg of residue should be left 

A Chloride— Boil 5 g with 50 ml of water until the tolume is 
reduced to 5 ml add 45 ml of water 1 ml of dilute nitnc acid and 
t ml of silver nitrate solution No opalescence should be produced 

c Sulphate — Bod 5 g with 50 ml of wnter until the volume is 
reduced to 5 ml add 45 ml of water 1 ml of dJute hydrochloric acid 
and r ml of barium chloride solution and allow to stand for 1 hour No 
turbid ty or precipitate should be produced 

6 Heavy Metals and Ironv — Bod le g with 50 ml of water until 
the volume is reduced to 5 ml add 5 ml of dilute hydrochloric acid 
30 ml of water and 10 ml of dilute ammonia solution and pass hydrogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the standard colours defined m appendix 2 

7 Tarry Matter — Treat 5 g with 15 ml of water and 5 g of ciinc 
acid and stir until dissolved No tarry odour should be perceptible 

8 Arsenic — Boil 20 g with 50 ml of water until the volume is 
reduced to 5 ml add 45 ml of water and 10 ml of stannated hydro 
chloric aod and test as described in appendix 4 Any stam produced 
should wot be groater thaw a Q ooa mg standard stam 

9 Assay— Dissolve 3 g in 50 ml of N/i HCI and 50 ml of 

water and titrate the excess of acid with N/i NaOH using methyl red as 
indicator ^ 

I mi N/i HCI ~ o'o-'9o6 g NH«HCOj 
Not less than 99 per cent and not more th.n 101 per cent should be 
ind cated 
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AnalaR 

AMMONIUM BROMIDE 


NH^Br = 97 96 


Maximum Lumts of Impunties 


Reaction 

Non volatile Matter 
Chloride (Cl) 
Bromate (BrOj) 
Iodide (I) 

Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Moisture 


not less than 4 5 
001 percent 

0 as per cent 

0001 percent 

0 05 per cent 

001 percent 
o 0005 per cent 
o 00025 per cent 
o 5 per cent 


1 Description — A white crystalline ponder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Reaction —The reaction of a solution of i g m 10 ml of carbon 
dioxide free water should not be less than 4 5 using bromocresol 
green as indicator 

4 Non<volatite Matter— Heat 10 g very gently until the greater 
Dart has volatilised add a few drops of sulphuric acid and ignite gently 
Not more than i mg of residue should be left 

5 Chloride— Dissolve 4 g in 75 ml of water and 25 ml of nitnc 
aad boil genti) and pass a current of halogen free air through the liquid 
until all the liberated bromine is removed Cool add 10ml ofN/ioAgNOj 
filter wash with water and titrate the filtrate and ^vashmgs with N/io 
NH4SCN using feme ammonium sulphate as indicator Not less than 
72ml of N/io NH4SCN should be required 

6 Bromate — Dissolve i g in 10 ml of water and add i ml of dilute 
sulphuric acid No yellow colour should be produced 

7 iodide — Dissolve i g in 10 ml of water add 005 ml of feme 
chloride solution and i ml of starch solution and allow to stand for 10 
minutes No blue colour should be produced 

% Sulphate — DisstAve i g in $0 iM of water add 1 ml of dilute 
hydrochloric acid and i ml of barium dilonde solution and allow to stand 
for 6 hours No turbidity or precipitate should be produced 

0 Heavy Metals and Iron — ^Dissolve 4 g m 45 ml of w’ater add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined in appendix 2 

10 Moisture — Dry 5 g at 100® for one hour The loss in weight 
should not exceed 25 mg 


(Cant nueJ ovfrUafJ 
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nROMIDC—eonhmud 

1 1 Assay —Dissolve 045 of the dned raatenal from Test No o m 
50 ml of water add 10 ml of dilute mtric acid and 50 ml ofN/ioAeNO 
and titrate the excess of sih cr with N/10 NH^SCN using feme ammonium 
sulphate M indicator Correct the titration for the amount of chloride 
found in Test No 4 

I ml of N/to AgNO, s o 009796 g NH,Br 
Not less than 99 j, per cent should be indicated 


AnalaR 

AMMONIUM CARBONATE 


Maximum Limiu of Impurities 


Non volatile Matter 
Chloride (Cl) 
Sulphate (SO4) 
Phosphate (POi) 
Silicate (SiO|) 
Thiocjanate (SCN) 
Heavy Metals (Tb) 
Iron (Fe) 

Tiury Matter 
Arsenic (As,Oj) 


oot percent 
0 oooa per cent 
o 002 per cent 
eooi percent 

0 eo©5 per ant 

0001 percent 

0 0002 per cent 

00001 percent 
no reaction 

0 00002 per cent 
(0 2 part per nulhon) 


1 Description — \Vhite powder or translucent crjslaHinc masses with 
a strong ammoniacal odour Cons sts of an appro’Cimately cquimoIecuTar 
mLvture of ammonium bicarbonate NH^HCOj — 79-06 and ammonium 
carbamate NHiCOONH*— 7807 

2 Solubility — Partially soluble m alcohol Dissohcjg in 50 ml 
of water a clear colourless solution should be produced 

3 Nonvolatile Matter — Heat lo g gently until the greater 
part IS volatilised add 2 drops of suipbunc aad and ignite gently Not 
more than i mg of residue should be left 

4 Chloride — Boil 5 g wtb 50 ml of water until the loluroe is 
reduced to 5 ml , add 45 ml of water i ml of dilute mine aad and 
I ml of silver nitrate solution No opalescence should be produced 

5 Sulphate — Boil 5 g with 50 ml of water until the lolume is 
reduced to 5 ml add 45 ml of water i ml of dilute hjdrocWonc acid 
and 1 ml of barium chloride solution and allow to stand for 6 hours 
No turbidity or precipitate should be produced 

6 Phosphate and Silicate —Dissohe i g in lO ml of water and 
evaporate m a platinum dish until reduced to 1 ml dilute with 20 rril 
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of water, add i ml of dilute sulphunc acid, 1 ml of phosphate reagent 
No I and i ml of phosphate reagent No 2 and place in a water bath at 
60“ for 10 minutes Any blue colour produced should not be deeper than 
the " standard colour ” for silicate dc^ed in appendix 2 

7 Thiocyanate* — Dissolve 5 g m 50 ml of water and boil until 
the volume is reduced to 10 ml , cool, add 10 ml of dilute mtnc acid, 
30 ml of water and 1 drop of feme chlondc solution No red or jellowish 
brown colour should be produced 

8 Heavy Metals and Iron — Boil ro g with 50 ml of water 
until the volume is reduced to 5 ml add 5 ml of dilute hydrochlonc acid, 
30 ml of water and 10 ml of dilute ammonia solution and pass hydrogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the " standard colours ” defined m ap- 
pendix 2 

9 Tarry Matter — Treat 5 g with 15 ml of water and 7 g of citric 
aad and stir until dissoh ed No tarry odour should be perceptible 

10 Arsenic — Boil 10 g with 50 ml of water until the volume is 
reduced to 5 ml , add 4; ml of water, 10 ml of stannated hydrochloric 
acid and test as descnl^d m appendix 4 Any stain produced should 
not be greater than a o 002 mg standard stain 

11 Assay.— Dissolve 2 g m 50 ml of N/i HCl and 50 ml of 
water and titrate the excess of acid with N/i NaOH usmg methyl red as 
indicator 

I ml N/i HCl so 01703 g NHs 

Not less than 31 per cent of NH, should be indicated, equivalent to 
95 3 per cent of NH.HCOj NH,COONH, 


AnalaR 

AMMONIUM CHLORIDE 


NH«CI = 53 50 


Maximum Limits of Impunties 


Reaction 

Non volatile Matter 
Sulphate (SO4) 
Nitrate (NOj) 
Phosphate (PO«) 
Thiocyanate (SCN) 
Heavy Metals (Pb) 
Iron (Fc) 

Tarry Matter 
Arsenic (AsjOj) 


pH not less than 4 $ 
o 01 per cent 

o or per cent 

0 00005 ce"t 

0001 percent 
o 001 per cent 
o 0004 per cent 
o 0002 per cent 
no reaction 
ocooi percent 

(r part per million) 

(ContinufJ nerleaf) 
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ANALAR STANDARDS 


AMMONIUM CHLOIUDE-^tmud 

1 Description! — A white aystaUwe powder 

2 Solubility — Dissolve 5 g in 50 tnf of water A dear colourless 
solution should be produced 

3 Reaction! — ^The reaction of a solution of i g in 10 ml of carbon 
dioxide free water should not be less than pH 45, using bromocrtsol 
green as indicator 

4 Non'Volatile Matter — Heat 10 g gently until the greater part 
IS volatilised, add 2 drops of sulphuric aad and ignite gently Not more 
than I mg of residue should be left 

5 Sulphate. — Dissolve 5 g in 50 ml of water add i ml of dilute 
hydrochloric acid and i ml of banum chbride solution and allow to stand 
for 6 hours No turbvditv or precipitate should be produced 

6 Nitrate — Dissolve o t g in i m! of N/io HCl and add 4 ml 
of diphenylbenzidinc reagent Any blue colour produced should not be 
greater than that produced by adding 4 ml of the reagent to x ml of 
N/to HCI 

7 Phosphate.— Dissolve t g m 20 ml of water add 3 ml of dilute 
sulphuric acid i ml of phosplute reagent No i and i ml of phosphate 
reagent No z and place m a water bath at 60* for 10 minutes Any blue 
colour produced should not bedeeperthan the standard colour’ dciuied 
in appendix 2 

8 Thiocyanate — Dissolve 5 g in 40 ml of water and mix with 
05 ml of cupric sulphate solution and o 1 ml of pyndine then add 
5 ml of chloroform shake vigorously in a separating funnel and allow to 
separate Draw off the lower layer shake it with 2 ml of water and again 
allow to separate The cbloroformic layer should not be coloured yellow 
or green 

9 Heavy Metals and Iron — Dissolve 5 g in 45 ml of vmter add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the standard colours dehned in appendix 2 

10 Tarry Matter — Moisten 2 g with i mb of nitnc acid and dry in a 
porcelam dish on a water bath The residue should be perfectly white 

11 Arsenic — Dissoheyg myoml ofwater addioml ofstannated 
hydrochloric aad test as desenbed m appendix 4 Any stain produced 
should not be greater than a o 005 standard stain 

D’&v/il.'.e. -at g vo. 50 toI oEwatne and titrate with N(io 
AgNOj using potassium chromate as mdicator 

I ml N/io AgNOj = 00053s S NH4CI 
Not less than 99 per cent should be indicated- 



FOR LABORATORY CHEMICALS 


19 


AnalaR 

AMMONIUM DICHROMATE 


(NH4)tCrjO, =5 252 IQ 


Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SO4) 
Alunumum (Al) 
Calcium (Ca) 
Alkalis (Na) 


o oei per cent 
eor percent 
o 003 per cent 
o 005 pet cent 
0 I per cent 


1 Description. — Orange red crystals or a crystalline poivder 

2 Solubility.- — Dissolve 5 g in 50 ml of water A clear orange-red 
eolution should be produced 

3 Chloride.-— DissoUe i g m 45 ml of water and add 5 ml of dilute 
mtnc acid and o 5 ml of silver nitrate solution No opalescence should 
be produced 

4 Sulphate — Dissolve 2 g in 45 ml of water, add 7 ml of dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to stand 
for 6 hours No turbidity or precipitate should be produced 

5 Aluminium and Calcium.— Dissolve 2 g m 40 ml of water, add 
5 ml of dilute ammonia solution and 5 ml of ammonium oxalate solution 
and allow to stand for 2 hours No turbidity or precipitate should be 
produced 

6 Alkalis. — Igmte i g in a porcelain crucible fitted with a lid, extract 
the residue with 30 ml of water and filter Evaporate the filtrate and 
Ignite the residue gently Treat the residue with 20 ml of hot water, 
filter, evaporate and ignite Not Jnore than 5 mg should be obtained 

7 Assay. — Dissove o 15 g in 25 ml of water, add 2 g of potassium 
iodide and 10 ml of dilute bydroeWone acid and titrate the liberated 
iodine with N/io NajSjOs using starch solution as indicator 

t ml N/io Na^Sjp^ = o 004202 g (NH4}Xr5p^ 

Not less than 99 5 per cent should be indicated 
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ANALAR STANDARDS 


Ana LA R 

AMMONIUM DIHYDROGEN PHOSPHATE 

NH4H.PO4 = IIS 04 
^taxlmum Limits of Impunties 


Reaction 
Chloride (CJ) 
Sulphate (SO4) 
Nitrate (NOs) 
Lead (Pb) 

Iron (Fc) 
Alkalis (Na) 
Arsenic (AsjOj) 


pti 4 £ to 4 4 

0 0005 per cent 

001 percent 

0 001 per cent 

0001 percent 
0 002 per cent 
0 05 per cent 
o ooor per cent 

(l part per million) 


I Description — Colourless crystals or a crj-stalline powder 

a Solubility — Dissohc 5 g m 50 ml of \vatcr A clear colourless 
solution should be produced 

3 Reaction —The reacuon of a solution of i g m 100 ml of natsr 
should lie bettveen the limits of />H 4 2 and 4 4 using bromocresol green 
as indicator 

4 Chloride — Dissolve 2 g in 45 ml of water and add 5 ml of 
dilute nitnc acid and 1 ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate — Dissolve 2 5 g in 50 ml of water, add 1 ml of 
dilute hydrochloric acid and a ml of banum chloride solution and allow 
to stand for 2 hours No turbidity or precipitate should be produced 

6 Nitrate — Dissolve 2 g in lo ml of water, add i ml of standard 
mdigo solution and 10 m! of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

7 Lead — Dissolve 7 g in 30 ml of water and 15 ml of dilute 
ammonia solution add 1 ml of potassium cyanide solution dilute with 
water to 50 ml and add 2 drops of sodium sulphide solution Any colour 
produced should not be greater than that produced by adding 2 drops 
of sodium sulphide solution to 50 ml of an aqueous solution containing 
2 g of the sample la ml of dilute ammonii solution i ml of 
potassium cyanide solution and 5 ml of standard lead solution (i mL 5= 
o 01 mg Pb) 

8 Iron — Dissolve i g in 10 ml of water, add 3 ml of dilute 
hydrochloric aad and i drop of N/io KhlnO^, mix, add 5 ml of am 
momum thiocyanate solution and 10 ml 0/ a rnixturc of equal >oIumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater tlian tlut 
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produced bj treating 2 ml of standard iron solution (i ml = o oi mg 
Fe) in the same manner 

9 Alkalis — Dissohc 2 g in 50 ml of water, add 4 ml of dilute 
ammonia solution, heat to boiling, add a solution of 10 5 g of lead 
acetate dissolved in 20 ml of water and allow to stand for 5 minutes 
Filter, remo>e the excess of lead from the filtrate by means of hjdrogen 
sulphide, again filter, evaporate the filtrate to dryness, and ignite the 
residue gently Moisten with sulphuric acid, reigmte and weigh The 
weight of the residue, after deducting that due to alkali m the lead acetate, 
should not exceed 3 mg 

10 Arsenic. — Dissohc 5 g in 50 ml of water, add 12 ml of 
stannated hydrochlonc acid and test as described in appendix 4 Anv 
stain produced should not be greater than 1 o 005 mg standard stain 

ir Assay — Dissolve 3 5 g m 100 ml of water and 20 ml of sodium 
hydroxide solution Distil, collect the distillate in 50 ml of N/i H^SO* 
and titrate the excess of acid with N/i NaOH using methyl red as indi- 
cator 

t ml N/i HjSO* = o IIS g NH4H,P04 

Not less than 98 per cent and not more than loi per cent should be 
indicated 


AnalaR 


AMMONIUM FLUORIDE 

NH«F= 3704 


Maximum Limits of Impurities 


Acid Fluoride (NH4F HF) 
Non-volatile Matter 
Chloride (Cl) 

Sulphate (SO4) 

Silica (SiCl|) 

Heavy Metals (Pb) 

Iron (Fe) 


o 1 per cent 
o 02 per cent 
o 001 per cent 
o 01 per cent 
o 2 per cent 
o 004 per cent 
o 002 per cent 


1 Description — Moist white crvstals 

2 Solubility. — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Acid Fluoride — Dissohe5g in 50 ml of carbon dioxide freewater 
and titrate to pH 6 6 w ith N / to NaOH using bfomot hy mol blue as indicator 
Not more than t o ml of N/io NaOH should be required. 

4 Non-volatile Matter. — Nloisten 5 g with 2 drops of sulphuric 
aad and igmte gently Not more than i mg of residue should be left 

5 Chloride. — Dissohc 2 g in 50 ml of water and add 1 ml of 

IConttmeJ overleaf) 
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ANALAR STANDARDS 


AMMONIUM FLVOIUDC—eonhmttd 

dilute nunc acid and i ml of silver nitrate solution No opalescence 
should be produced 

6 Sulphate —To a g add o 2 ml of N/i Na,CO, and 6 ml of 
hydrochlonc acid and evaporate to dryness in a platmum dish on a ivater 
bath, dissolve the residue in 10 ml of water and 1 ml of N/i HCl filter 
if neccMary and add z ml of banum cblonde solution Any turbiitj 
produced should not be greater than the “ standard turbidity ” defined 
in appendix 2 

7 Silica — Dissohe 2 g in 10 ml of ivater, add 5 ml of a zo per 
cent aqueous solution of potassium chlonde and 10 ml of 90 per cent 
alcohol allow to stand m a platinum dish for 5 rmnutes and then transfer 
to a test tube and examine immediately No turbiditj should be produced 

8 Heavy Metals and Iron — Dissolve 05 g m 45 ml of water 
and 5 ml of dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ” defined in appendix 2 


AnalaR 

AMMONIUM FORMATE 


H COONH, - 63 ©6 


Maximum Lunits of Impurities 


Reaction 

Non volatile Matter 
Chlonde (Cl) 
Sulphate (SO4) 

Lead (Pb) 

Iron (Fe) 


pil 6 S to 7 4 
o 02 pet cent 
0 002 per cent 
0 005 per cent 
o 0002 per cent 
o 0005 per cent 


1 Description — Colourless deliquescent crystals 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — ^The reaction of a solution of i g m 10 ml of carbon 
dioxide free water should he between the limits pH 6 5 toy 2 using bromo- 
thymol blue as indicator 

4 Non-volatile Matter — IVloisten 5 g with sulphunc acid and 
igmte gently Not more than i mg of residue should be left 

5 Chloride — Dissolve 5 g in 35 ml of tvater and add 15 ml of dilute 
nitric acid and i ml of silver nitrate solution Any opalescence pro- 
duced should not be greater than the standard opalescence ’ denned 
in appendix 2 

6 Sulphate — Dissolve z g in 10 ml of water, add o 2 ml of N/i 
NajCOg e\'aporate to dryness and ignite gently under conditions which 
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Will not introduce sulphur Dissohe the residue m 10 ml of water, add 
5 ml of h>drogen peroxide (20 Aohunes), boil, cool, add 5 ml of N/i HCl 
and filter To the filtrate add 30 ml of water and r ml of banum chlonde 
solution and allow to stand for one hour No turbidvtj or precipitate 
should be produced 

7 Lead. — Dissolve 12 g in 30 ml of water, add 5 ml of dilute am 
moma solution and i ml of potassium cyanide solution Dilute mth 
water to 50 ml and add 2 drops of sodium sulphide solution Any brown 
colour produced should not be deeper than that produced by the addition 
of 2 drops of sodium sulphide solution to 50 ml of an aqueous solution 
containing 2 g of the sample 5 ml of dilute ammonia solution, i ml 
of potassium cyanide solution and 2 ml of standard lead solution 
(i ml =0 01 mg Pb) 

8 Iron — Dissolve 2 g in 45 ml of water, add 5 ml of dilute ammonia 
solution and pass hydrogen sulphide through the solution for a few 
seconds Any colour produced should not be deeper than the “ standard 
colours ” defined in appendix 2 

9 Assay. — Dissolve 2 5 g in 50 ml of water, add 10 ml of neutral 
fonnaldehyde solution and titrate with N/i NaOH using phenolphthalem 
as indicator 

1 ml N/i NaOH so 06306 g 11 COONH^ 

Not less than 97 per cent should be indicated 


AnalaR 

AMMONIUM MOLYBDATE 


(NH4)«Mo, 0„ 4H,0 =12360 
Maximum Limits of Impurities 


Chloride (Cl) 

Sulphate (SOO 
Phosphate (PO») 

Heavy Metals and Iron 


o 005 per cent 
0 01 per cent 
o 001 per cent 
passes test 


1 Description. — ^White crystals or crystalline masses, sometimes with 
a greenish or yellowish tint 

2 Solubility. — Dissohe 5 g m 15 ml of water and 5 ml of dilute 
ammonia solution A clear solution should be obtamed 

3. Chlonde — Dissohe 2 g m 50 ml of water and add i g of citnc 
acid, o 1 ml of dilute nitric acid and 1 ml of silter lutrate solution No 
opalescence should be produced 

4 Sulphate — Dissohe 5 g in 50 ml of water, add 5 g of citnc 
acid, o r nil of dilute hydrochloric acid and i ml of banum chloride 

(CcnbnutJ cterUaf) 
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ANAL\R STANDARDS 


AMMONIUM MOLYBDATE— amttmed 

solution and allow to stand for i liour No turbidity or precipitate should 
be produced 

5 Phosphate — ^Pour the solution from Test No 2 into 75 ml of dilute 
nitric acid and allow to stand at about 40® for 6 hours No yellow 
precipitate should be produced 

6 Heavy Metals and Iron — ^Dissolve 1 g m 45 ml of water, 
add 5 ml of sodium hydroxide solution, a ml of dilute ammonia solution 
and I drop of sodium sulphide solution No darkemng in colour should 
be observed 

7 Assay — Set up a Jones reductor and reactivate the amalgam by 
passing a nurture of 40 nd of dilute sulphuric acid and 6a ml of uater 
tiirough the column followed by too ml of water 

(fl) Blank — Introduce 25 ml of acid feme ammonium sulphate solu- 
tion • into the receiver flask of the reductor, pass 200 ml of N/i HtSO* 
through the column, followed by too ml of tvatcr, add 5 ml of phosphoric 
acid to the contents of the receiver and titrate with N/io KMnO, 

(6) Determination — Introduce 25 ml of acid feme ammonium sul- 
phate solution into the recewer run too ml of N/i HjSOi through the 
column followed by a solution of o 1 g of the simple in So ml of water 
and 20 ml of dilute sulphuric aad Then run through ico ml of N/i 
H2SO4 followed by too ml of water Add 5 ml of phosphoric ead to 
the contents of the receiver, Ulrate with N/io KMnOj and deduct the 
value of the blank 

I ml N/io KMn04 ** 000480 g MoOj 
Not less than 81 per cent. MoO, should be indicated 


AnalaR 


AMMONIUM NITRATE 

NH.NO, = 80 OS 


Maximum Z^inuts of Impurities 


Reaction 

Non volatile Alatter 
Chloride (Cl) 
Sulphate (SO|) 
Nitrite (NO.) 
Phosphate (PO4) 
Thiocysnate (SCN) 
Heavy MetaU (Pb) 
Iron (Fc) 


pii not less than 4 5 
0 ox per cent 
o 0004 per cent 
0 01 percent 
o 0005 per cent 
o 0005 per cent 
o 001 per cent 

0 0002 per cent 

00001 per cent 


• Acid feme »mmon um •ulphnte lolul oa contains «Jo B ei feme pmmcnium sulphei® 
and 150 ml of aulphunc acid in 1 iKie 
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1 Description. — Colourless cijst'ils or a cijstalline powder 

2 Solubility — DissoKe 5 g m 50 iid of water A clear colourless 
solution should be produced 

3 Reaction — ^The reaction of a solution of i g m 10 ml of carbon 
dioxide free water should rot be less than pH 4 5, using bromocresol 
green as mdicator 

4 Non-volatile Matter. — Rfoistcn 10 g wth o 5 ml of sulphuric 
acid and ignite gentlj Not more than i mg of residue should be 
left. 

5 Chloride. — Dissohe 5 g in 50 ml of water and add i ml of 
dilute nitric acid and 1 ml of suer nitrate solution No opalescence should 
be produced 

6 Sulphate. — Dissolve 5 g in 50 ml of water, add i ml of dilute 
hjdrochlonc acid and i ml of banum chloride solution and allow to stand 
for 6 hours No turbiditj or precipitate should be produced 

7 Nitrite. — Dissohe t g m 25 ml of water and add i ml of 
dilute sulphuric acid and i rnL of ffl«phen)lenediamine sulphate solution 
No yellow or brown colour should be produced 

S Phosphate — Dissohe 2 g m 20 ml of water, add 3 ml of dilute 
sulphuric aad, i ml of phosphate reagent No i and i ml of phosphate 
reagent No 2 and place in a water*ba^ at 60* for 10 minutes Any blue 
colour produced should not be deeper than the ‘ standard colour *' defined 
in appendix 2 

9 Thiocyanate. — Dissolve 5 g in 40 ml of water, add o 5 ml 
of cupnc sulphate solution and 05 ml of pyndine and mix, then add 
5 ml of chloroform, shake vigorously and allow to separate The 
chloroformic lajer should not be coloured yellow or green 

10 Heavy Metals and Iron. — Dissohe 10 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hjdtogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ” defined in appendix 2 

11 Assay. — Dissohe 3 g in 50 ml of water, add 20 ml of neutral 
formaldehyde solution and titrate with N/i NaOH to pH 8*2 usmg 
phenol red as indicator 

I ml N/i NaOH = o 08005 g NH^NOj 
Not "less than 9% per cent should he indicated 
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AKALAR standards 


AnalaR 


AMMONIUM OXALATE 


{C 00 NH«),JI,O « 142 iz 


Maximum Limits of Impurities 


Reaction 
Sulphated Asb 
Chloride (Cl) 
Sulphate (SO4) 
Nitrate (NOJ 
Heavy Metals (Pb) 
Iron (Fe) 

Calaum (Ca) 


pn 6 o to 7 o 
o 02 per cent 
0 002 per cent 
0 01 per cent, 
o 002 per cent 
o oox per cent 
o 0005 per cent 
o 003 per cent 


1 Oescriptlon.-wCoIourless crystab 

2 Solubility. — Dissolve 5 g m 50 ml of hot water A cleat colourless 
solution should be produced 

3 Reaction.— The reaction of a solution of 1 g m 40 ml of carbon 
dioxidc'free tvater should he between the limits of pll 6 0 and 7*0, using 
bromothymol blue as indicator 

4 Sulphatcd Ash —Moisten 5 g with o 5 ml of suipbunc acid and 
Ignite gently Not more than 1 mg of residue should be left 

5. Chloride. — Dissolve t g m 45 ml of warm water and add 5 ml 
of dilute nicnc acid and 0 i ml of silver nitrate solution No opalcKcnce 
should be produced 

6 Sulphate — Dissolve i g in zo ml of water, add i g of anhydrous 
sodium carbonate, evaporate to dryness and ignite under conditions that 
will npt introduce sulphur Dissolve the residue m 15 ml of hot water, 
add 5 ml of h}drogen peroxide (zo volumes), bod, cool, add 6 ml of 
dilute hydrochlonc acid and filter To the filtrate add 30 ml of water 
and 2 mi of banum chlonde solution and allow to stand for i hour No 
turbidity or precipitate should be produced 

7 Nitrate. — Dissolve 1 g in 10 ml of water, add i ml of standard 
indigo solution and 10 ml of sulphunc acid and heat to boiling The blue 
colour should not entirely disappear 

8 Heavy Metals and Iron. — Dissolve 2 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours " defined m appendix z. 

9 Calcium. — Dissolve 10 g in aoo ml of hot water, allow to 
stjmd for 30 minutes, filter, wash, dry any insoluble matter and weigh. 
Not more than 1 mg should be obtained. 
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10 Assay. — Dissolve 03 g in 50 ml of water, add 5 ml of 
sulphuric acid and titrate with N/io KMnO^ at a temperature of about 
60® 

1 ml N/io KMnO^ = 0007106 g (COONHJjHjO 
Not less than 99 per cent should be indicated 


AnalaR 

AMMONIUM PERSULPHATE 


(NH4),S,0, « 228 21 
Maximum Luiuts of Impunties 


Non-volatUe htatter 
Chloride (Cl) 

Heavy Metals (Pb) 
Iron (F«) 
Manganese (Mn) 


0 I per cent 
o 001 per cent 
0 002 per cent 
0 DOT per cent 
o 0001 per cent 


1 Description. — White granular crystals or a crystalline powder 

2 Solubility. — Dissolve 5 g m 50 m! of water A clear colourless 
solution should be produced 

3 Non<volatlle Matter. — Ignite 5 g gently, not more than 5 
mg of residue should be left 

4 Chloride —Dissolve 1 g in 50 ml of water and add 1 ml of 
dilute nitric acid and o a ml of silver nitrate solution No opalescence 
should be produced 

5 Heavy Metals and Iron. — Boil i g with 10 ml of dilute 
hydrochloric aad until the volume is reduced to 5 ml , cool, add 30 ml 
of water, 15 ml of dilute ammonia solution and pass hydrogen sulphide 
through the solution for a few seconds Any colour produced should not 
be deeper than the “ standard colours ” defined in appendix 2 

6 Manganese. — Dissolve 5 g in a mixture of 10 ml of dilute 
sulphunc acid, 10 ml of dilute ammonu solution, 3 m! of dilute mtnc 
acid and 1 ml of silver nitrate solution previously heated to 90®, keep at 
t’nat tcmperafuie for 1 minute and fnen coo\ rapifliy l^o pmV colour 
should be produced 

7 Assay. — Dissolve 0 5g of the finely powdered matenal in a solution 

of o 5 g of ferrous sulphate, 3 g of potassium iodide, 25 ml of dilute 
sulphunc acid and 25 ml of water, allow to stand for 30 minutes and 
titrate the liberated iodine w ith N/io Cany out a blank titration 

without the persulphate and make the necessary correction 

1 ml N/io NsjS^, = 001141 g (NH,),SsOg 
Not less than 98 per cent, should be indicated 
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Ana LA R 

AMMONIUM PHOSPHATE 


(NHi),HPO| = t’iZ’Vj 


Maximum Limits of Impurities 


Reaction 
CWoridc (Cl) 
Sulphate (SOJ 
Nitrate (N 0 ») 
Lead (Pb) 

Iron (Fe) 
Alkalis (Na) 
Arsenic (As,Oj) 


pH 7 8 to 8 2 

0 0005 per cent 

001 percent 
o oot per cent 

0 oot per cent 

0001 percent 
o 03 per cent 
0 0001 per cent 

(i part per million) 


I Deseriptfon. — Colourless crystals or a white crystalline powder 

3 SQlubillty.— Dissolve 5 g m 50 ml of water A dear colourless 
solution should be produced 

3 Reaction. — The reaction of a solution of i g in too ml of 
carbon dioxide-free water should lie between the limits of pH 78 and 
8 i, using cresol red as indicator 

4 Chloride. — Dissolve 2 g in 45 ml of water and add 5 nil of 
dilute nitnc acid and r ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate —Dissolve 2 5 g m 50 ml of water, add 5 ml of 
dilute hydrochloric acid and 2 ml of banum chloride solution and allow 
to stand for 2 hours No turbidity or precipitate should be produced 

6 Nitrate. — Dissolve 3 g in 10 ml of water, add i ml of stan- 
dard indigo solution and 10 ml of sulphuric acid and beat to boiling 
The blue colour should not entirely disappear. 

7 Lead — Dissolve 7 g in 30 ml of water and 15 ml of dilute 
ammonia solution, add i ml of potassium cyanide solution, dilute with 
water to 50 ml and add 2 drops of sodium sulphide solution. Any colour 
produced should not be greater than that produced by adding 2 drops 
of sodium sulphide solution to 50 ml of an aqueous solution containing 
2 g of the sample, 15 ml of dilute ammonia solution, i ml of 
potassium cyanide solution and 5 ml of standard lead solution (1 ml == 
o or mg Pb) 

8 Iron. — Dissolve 1 g in 10 ml of water, add 3 ml of dilute 
hydrochloric acid and i drop of N/io KMnO*, mtx, add 5 ml of 
ammomum thiocyanate solution and 10 ml of a mixture of equal v'olumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced iQ the upper layer should not be greitcr than tliat 
produced by treating 1 ml of standard iron solution (i ml = o ot mg. 
Fe) in the same manner 
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g Alkalis — Dissolve 2 g m 50 ml of water, heat to boiling, add 
a solution of 9 5 g of lead acetate in 20 ml of water and allow to 
stand for 5 minutes Filter, and remove the excess of lead from the filtrate 
by means of hydrogen sulphide, again filter, evaporate the filtrate to 
dryness, and ignite the residue gently Moisten with sulphuric acid and 
reignite The weight of the residue, after deductmg that due to alkalis 
in the lead acetate, should not exceed 2 mg 

10 Arsenic — Dissolve 5 g in 50 ml of water, add 12 ml of 
stannated hydrochlonc aad and test as described m appendix 4 Any 
stam produced should not be greater than a o 005 mg standard stam 

11 Assay — Dissolve 5 g m 50 ml of water and titrate with N/i 
HCl using bromophenol blue as indicator 

I ml N/i HCl = o 1321 g (NH4)2HP04 
Not less than 97 per cent and not more than 102 per cent should be 
indicated 


AnalaR 


AMMONIUM SULPHATE 


(NH,)tS04 = 132 15 
Maximum Limits of Impurities 


Reaction 

Non volatile Matter 
Chloride (Cl) 
Nitrate (NO,) 
Phosphate (PO,) 
Thiocyanate (SCN) 
Heavy Metals (Pb) 
Itoa (Fe) 

Arsenic (As, 0 ,) 

Moisture 


PH not less than 4 5 
o 02 per cent 
0 oo©5 per cent 

0 002 per cent 

0001 percent 
o 001 per cent 
o 0004 per cent 
o 0002 per cent 
o 0001 per cent 

(t part per million) 
o 4 per cent 


1 Description — A white crystalUnc powder 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — ^The reaction of a solution of i g in 10 ml of carbon 
dioxide free water should not be less than pH 4 5 using bromocresol 
green as indicator 

4 Non«volatile Matter. — Ignite 5 g gently, not more than i mg 
of residue should be left 

5 Chloride — Dissohe 2 g in 50 nd of water and add 1 ml of 
dilute nitnc aad and i ml of stlter nitrate solution No opalescence 
should be produced 


{Continiud overleoj) 
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AMMONIUM SULPIIATV—eonumed 

6 Nitrate. — Dissoh-e i g in lo ml of 'W'atcr, add i ml of standard 
indigo solution and ro ml of sulphunc aad and heat to boilmg The 
blue colour should not entirely disappear 

7 Phosphate — Dissolve t g ui 3o ml of viatcr, add 3 ml of dilute 
sulphunc acid, i ml of phosphate reagent No i and i ml of phosphate 
reagent No 2 and place in a water-bath at 60" for Jo minutes Any blue 
colour produced should not be deeper than the “ standard colour ” de- 
fined in appendix 2 

8 Thiocyanate — Dissolve 5 g in 40 ml of water, add o 5 ml of 
cupric sulphate sohition and o 5 ml of pyndine and mix , then add 5 ml 
of chloroform, shake vigorously and allow to separate The chlorofomuc 
layer should not be coloured yellow or green 

9 Heavy Metals and Iron — Dissolve 5 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the *' standard colours ” defined m appendix 2 

10 Arsenic- — Dissolve 5 g in 50 ml of water, add 10 ml of 
stannated hydrochloric acid and test as described in appendix 4 Any 
stain produced should not be greater than a 0 005 mg standard stain 

11 Moisture — Dry 5 g at 100* for 1 hour The loss in weight 
should not exceed ao mg 

12 Assay.— Dissolve 2 g of tlie dined matenal from Test No ri m 
50 ml 0/ water add 20 ml of neutral /onnaldebyde solution allow to 
stand for 10 minutes and titrate with N/t NaOH to pH 8 2 using phenol 
red as mdicator 

I ml N/r NaOH s © 06607 g (NH4)2SOj 
Not less than 99 per cent should be indicated 

Ani^laR 

AMMONIUM SULPHIDE SOLUTION 

Maximum Lumts of Impuntiis 
Non-volaule Matter 001 percent 

Carbonate (COj) o 005 per cent 

X Description. — A clear yellow liquid with an ammomacal odour 

2 Non-volatile Matter. — Evaporate 10 ml to dryness and ignite 
gently Not more than r mg of residue should be left 

3 Carbonate,— To lo ml add 3 ml of calcium chlonde solution and 
allow to stand in a closed vessel for i hour No precipitate should be 
produced 

4 Assay — Mixyinl with lO ml of dilute ammonia soluuon, add this 
to 23 5 ml of cupnc sulphate solution, and filter The filtrate should not 
be coloured blue, indicating the presence of not less than S per cent w/v 
of hydrogen sulphide 
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AnalaR 

AMMONIUM TARTRATE 

(CHOH COONH<), = 184 15 


Maximum Limits of Impunties 


Free Aad 
Sulphated Ash 
Chloride (Cl) 
Sulphate (SO4) 
Uad (Pb) 

Iron (Fe) 
Arsenic (AsjO*) 


2 o ml N/i per cent 
o 05 per cent 
o 001 per cent 
. 0 005 per cent 
o 0002 per cent 
o 0004 per cent 
o 0001 per cent 
(t part per million) 


1 Description — Colourlea* crj'staU or a crystalline powder 

2 Solubility —Dissolve 5 g in 50 ml of ivater A clear colourless 
solution should be produced 

3 Reaction^Dissolve 5 g m 50 ml of cold water, the solution 
should have a pH value of 6 8 or should not require more than 1 o ml 
of N/io NaOH to produce this reaction 

4 Sulphated Ash —Ignite 5 g gently, moisten the residue with 
sulphuric acid and reignite Not more than 2 5 mg of residue 
should be left 

5 Chloride— Dissolve x g in 50 ml of water and add 2 ml of 
dilute nunc acid and x ml of silver nitrate solution No opalescence 
should be produced 

6 Sulphate — Dissolve 2 g m 40 ml of water, add 5 ml of dilute 
hydrochlonc acid and 5 ml of banum chloride solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

7 Lead — Dissolve 12 g m 40 ml of water, add 5 ml of dilute 
ammonia solution and i ml of potassium cyanide solution dilute with 
water to 50 ml and add 2 drops of sodium sulphide solution Any brown 
colour produced should not be greater than that produced by the addition 
of 2 drops of sodium sulphide solution to 50 ml of solution containing 
2 g of the sample, 5 ml of dihite ammoma solution, 1 ml of 
potassium cyanide solution and 2 ml of standard lead solution (x m! == 

0 OX mg Pb) 

8 Iron — Dissolve 5 g in 12 ml of dilute hydrochlonc acid, add 

1 drop of N/io KMn04 and mix, add 5 ml of ammonium thiocyanate 
solution and xo ml of a mixture of cqiBd volumes of amyl alaihol and 
amyl acetate, sl^e vigorously and allow to separate Any colour 
produced in the upper layer should not be greater than that produced by 
treating 2 ml of standard iron solution (i ml =** o 01 mg Fe) in the same 
manner 


{Continued overleaf ) 
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MrMONWM TARTRATC—tcatifitud 
9 Arsenic.— Dissolve 5 g m 50 ml of water, add 15 ml of 
stannated hydrochloric acid and test as described in appendix 4 An) 
stam produced should not be greater than a. o 005 mg stand ird stain 
to Assay — Dissolve 4 g in 100 ml of water, add 10 ml of 
neutral formaldehyde solution and titrate with N/x NaOH using phenol 
phthalein as indicator, 

I ml N/i NaOH = o 09208 g (CHOH COONHO. 

Not less than 98 per cent should be indicated 


AnalaR 

AMMONIUM THIOCYANATE 


NH«SCN - 76 ja 


Maximum Limits of Impurities 


Chloride (Cl) 

Sulphate (SOO 
Heavy Metals (Pb) 

Iron (Fc) 

Alkalis (Na) 

Other Sulphur Compounds (S) 


o 005 per cent 
0 01 percent 
o 0004 per cent 
o 0001 per cent 
0 02 per cent 
o-oof per cent 


t Description — Colourless debquescent cry'stals 

z Solubility — Very soluble in alcohol Dissolve 5 g m 50 ml of 
water, a dear colourless solution should be produced 

3 Chloride — ^Dissolve t g in 30 nd of hydrogen peroxide 
(20 volumes) add 1 g of sodium hydroxide, warm gcntlv and rotate the 
flask until a vigorous reattion commences When this haa abated add 
a further 30 ml of hydrogen peroxide and boil for 2 minutes, cool and 
add 10 ml of dilute nitric acid and i ml of silver nitrate solution Any 
opalescence produced should not exceed thvt given by 0 5 ml of standard 
chlonde solution (i ml = o x mg Cl) m an equal volume of solution 
containing the quantities of reagents used m the test and treated in the 
same manner 

4 Sulphate — Dissolve 5 g in 50 ml of vrater add i ml of dilute 
hydrochlonc acid and i ml of barium ehlondc solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

5 Heavy Metals —Dissolve 5 g m 45 ml of water, add 5 ml of 
dilute ammonia solution and pass hydrogen sulphide through the solution 
for a few seconds Any colour produced should not be deeper tlian the 
“ standard colours ” defined m appendix z 

6 Iron — Dissolve 6 g m 30 ml of water add x ml of dilute 
hy drochloric acid and xo ml of a mixture of equal volumes of amyl alcohol 
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and amyl acetate, shake vigorously and allow to separate Any colour 
produced in the upper layer should not be greater than that produced by 
treating i g dissohed m 5 ml of water wth i ml of dilute hydro- 
chloric acid> 0 5 ml of standard iron solution (i ml = o or mg Fe) and 
10 ml of the mixture of amyl alcohol and am} I acetate in the same manner 

7 Alkalis. — Moisten 5 g mth sulphuric acid and ignite gently; 
again moisten with sulphuric acid and ignite Not more than 3 mg of 
residue should be left 

8 Other Sulphur Compounds. — Dissolve 5 g in 25 ml of 
water, add a mixture of ao ml of dilute ammonia solution and 4 ml of 
siher nitrate solution and warm on a water-bath for 15 minutes Any 
brown colour produced should not be greater than that given by adding 
a few drops of sodium sulphide solution to a mixture of 30 ml of water, 
20 ml of dilute ammonia solulion and 3 ml of N/iooo AgNO^, and 
warming on a water-bath for 15 minutes 

g Assay. — Dissolve 03 g m 50 ml of water, add 5 ml of dilute 
mtnc acid and 50 ml of N/io AgNOj and titrate the excess stiver with 
N/to NH4SCN’ using feme ammonium sulphate as indicator 

I ml N/io AgNOj H 0007612 g NH4SCN 
Not less than 97 per cent should be indicated 


AnalaR 

AMMONIUM VANADATE 
NH,VO* = 116 99 
Maximum Limits of Impunties 

Chlonde (Cl) o 005 per cent 

Sulphate (SO4) o 01 per cent 

1 Description. — A white crystalline powder 

2 Solubility. — Slightly soluble in warm water forming a clear yellow 

One gram sViuom AnsstAvt wi 5 ni o? itote mtnnonia soVcition 
and 50 ml of warm water to form a clear colourless solution 

3 Chlonde. — Dissolve o 5 g m 50 ml of warm water, saturate 
with sulphur dioxide and add 2 ml of dilute sulphuric acid and o i ml 
of silver nitrate solution No opalescence should be produced 

4 Sulphate — Dissolve i g in 50 ml of warm water, add 2 ml of 
dilute hjdrochlonc acid and x 5 g of hydroxylamine hydrochloride 
and warm to 60° for 3 minutes, cooI,addxmI ofbanumchforidesolution 
and allow to stand for 1 hour No turbidity or preapitate should be 
produced 


CConttnueJ ocerUaf) 
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ANALAR STANDARDS 


AMMONIUM VANAD^lE—fonimutd 
5. Assay.—Dissolve 055 m 30 m! of v.’ater, add 5 ml of dilute 
sulphunc acid, warm on a water-rath and pass sulphur dioxide through 
me solution until reduction is complete and the solution is bright blue 
Remove the excess of sulphur dioxide by boiling gently in a current of 
carbon dioxide, cool and titrate with N/10 KMnO, 

xml N/io ICMnOj s o 01x7 g NH|VOj 
Not less than 98 5 per cent should be indicated. 


Anal A R 

AMYL ACETATE 

• CHjCOOCjH,, =• 130 18 
Maximum Limits of Impurities 
Free Acid i 0 ml n/i per cent 

Non'.volatde Matter oot percent 

Water o 5 per cent 

I. Description.— A clear colourless liquid with a cliaractcnstic odour 

2 Solubility.— One millilitre should dissolve to a dear solution m a 
mixture of 10 ml of 90 per cent ethyl alcohol and to ml of water, and 
the further addition of 2 ml of water should produce a turbidity 

3 Free Acid —Dissolve i g m le ml of alcohol, add 0 i ml of 
phenolphthalein solution and titrate with N/xo KOH Not more than 
0 X ml of N/io KOH should be required to produce a pink tint 

4 Weight per ml at 20’. — o S70 to 0 875 g 

5 Boiling Range. — Not less than 90 per cent should drsu! between 
X36® and 142* 

6 Non-volatile Matter. — Evaporate 10 ml to dryness on a water- 
bath Not more than x mg of residue should be left 

7 Water. — Titrate 20 ml of methyl alcohol, clectrometricaliy, with 
Karl Fischer reagent, then add 20 g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent 
iodine colour has been established Immediatelj bnck titrate this excess, 
electrometricallj , with a standard solution of water in methyl alcohol 
The volume of Karl Fischer reagent used after tJie addition of the sample 
shouM be equivalent to not more iban too mg of xiatei 

8 Assay. — Dissolve 2 g m 25 nd of alcohol, add 23 ml of N/r 
KOH (alcoholic) and boil under reflux for i hour Titrate the excess of 
alkah with N/i HCl using phenolphthalein as indicator 

X ml N/i KOH = o 1302 g CH, COOCj^Ia 
Not less than 97 per cent should be indicated 
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AnalaR 

AMYL ALCOHOL 

C,H„OH =* 88 *5 
Maximum lamits of Impunties 

Acidity o I ml N/i per cent 

Alkalinity o z ml N/i per cent 

Non volatile Matter o 0025 per cent 

Furfural and Orgaruc Impurities passes test 
Oily Impurities results by Gerber and 

Rose Gottbeb methods 
diiTer by not more 
than o 05 per cent 

Bases of Indole Type no reaction 

Water o 5 per cent 

1 Description^A clear colourless or very pale >ellow liquid with a 
charactenatic odour Consists principally of iso butyl catbmol 

2 Solubility— Mix 10 ml ivith to ml of hydrochloric acid A clear 
solution should be formed which on the addition of 2 5 ml of water 
should separate into tuo layers 

3 Reaction —Shake 10 ml with to ml of carbon dioxide free uater 
The mmure should be neutral to bromothymol blue or should require 
not more than o I ml ofN/ioNaOHorN/ioHCltorenderitso vigorous 
shaking being employed during the titration 

4 Weight per ml at 20’ — 0809 too Stag 

5 Boiling Range — Not less than 90 per cent should distil within 
two degrees m the range 128'’ to 132® 

6 Non*volatile Matter — Eiaponite 25 ml to diyness on a water- 
bath Not more than o 5 mg of residue should be left 

7 Furfural and Organic Impurities — Mix carefully 5 ml with 
5 ml of sulphuric acid keeping the mixture cool Not more than a yellow 
or light brown colour should be produced 

8 Oily Impurities — Add i ml to a mixture o! lo ml ol sulphuric 
aad (sp gr 1820-1825) and zi ml of milk contained in a Gerber 
butyrometcr tube, mix thoroughly and centrifuge at 1000 re\xiIutions 
per minute for 5 minutes Place the tube in a water bath at 65® for a few 
minutes and read off the percentage of fat The percentage of fat indicated 
should not differ by more than o 05 from a direct determination of the fat 
b} the standard Rose Gottlieb method 

9 Bases of Indole Type — Add 3 nd to a mixture of 4 m! of water, 
o 2 ml of a saturated aqueous solutioo of potassium persulphate and 
2 ml of a solution of o 1 g of p-dimethylammobenzaldehyde m 

(CoRintuftf o^trUaf ) 
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A^lYh ALCOHOL— continued 

2 ml of hydrochloric acid and ro ml of absolute alcohol Shake and 
allow to separate No pink colour should develop within 10 minutes 
10 Water. — Titrate 20 ml of methyl alcohol, electrometncall), with 
I^rl Fischer reagent, then add 20 g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent 
iodine colour has been established Immediately back titrate this excess 
clectrometrically with a standard solution of water m methyl alcohol 
The volume of liarl Fischer reagent used after the addition of the sample 
should be equivalent to not more than too mg of water 


AnalaR 


AMYL ALCOHOL 
(Pyridine and Nitrogen Free) 
C*H„OH - 88 IS 


Maximum Limits of Impunties 


Acidity 

Alkalimty 

Non*volatiI« Matter 

Furfural and Organic Impunties 

Oily Impunties 

Bases of Indole Type 

Water 

Pyndine and Organic Bases (N) 


© 1 ml N/i percent 
e I ml N/i per cent 
e ©025 per cent 
passes test 
passes test 
no reaction 
0 4 per cent 
o oo©7 per cent 


This should pass the follovnng test in addition to those m the preceding 
monograph 

Pyridine and Organic Bases — Shake 50 ml with 20 ml of N/5 
H.SO4, separate the acid layer and repeat the shaking with a second 
20* ml of N/5 HsS 04 and again separate the acid layer Mix the acid 
liquids, add 5 ml of sodium hydroxide solution, distil and collect the 
distillate in lo ml of N/io HC) Titrate theexcessof acid m the distillate 
with N/ie NaOH using bromo phenol blue as indicator Not less than 
9 75 ml of N/io NaOH should be requued 


AnalaR 

AMYL NITRITE 

C.HnONO = 117 IS 
Maximum Ltnut of Impunty 


Ison volatile Matter • 


0 01 per cent 
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1 Description. — A clear pale jellon mobile liquid with a characteristic 
odour 

2 Solubilit/. — Insoluble in water Miscible in all proportions with 
alcohol 

3 Weight per ml at 10 ’. — 0865 to 0-875 g 

4 Boiling Range. — Not Jess than 90 per cent should distil bettveen 
90° and 100° 

5 Non-volatlie Matter. — Evaporate 10 ml to dryness on a water- 

bath Not more than I mg of residue should be left {Xj 

6 Assay. — ^Treat o 5 g with to ml of alcohol m a stoppered flask, 
add 20 ml of N/10 AgNOj 15 ml of a cold saturated solution of 
potassium chlorate and 5 ml of nitnc aad Mw, shake vigorously 
during 5 minutes, filter and wash the filter with water Titrate the excess 
of silver m the filtrate and washings with N/io NH4SCN using feme 
ammonium sulphate as indicator 

1 ml N/io AgNOa s 003514 g CgHuONO 
Not less than 90 per cent should be indicated 


AnalaR 

ANILINE 

C,H» NH»-93x2 

Maximum Limits of Impurities 

Hydrocarbons and Nitrobenzene no reaction 

Non-volatile Matter 0 005 per cent 

I Description. — A clear oily liquid, almost colourless wlien freshly 
distilled, darkening to a reddish-brown colour on keeping 
a Solubility (Hydrocarbons and Nitrobenzene) — Dissolve 5 ml 
m n traxtore oi 15 idi o 5 hiitfie "nybrodnloric acii an6 to ni o1 witer 
The warm solution should have no odour of nitrobenzene and on cooling 
to 10’ no turbidity should be produced 
3 Weight per mU at lO’.^i 021 to 1 023 g 
4. Freezing Point — Not below —8® 

5 Boiling Range. — Not less than 95 per cent should distil between 
1S2® and 184® 

6 Non-volatlie Matter. — Evaporate to ml to drjTicss and ignite 
gentlj Not more than 0 5 mg of residue should be left 
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AnalaR 

ANTIMONY POTASSIUM TARTRATE 


KSb0C,H,0, = 324 93 


Maximum Limit* of Impurities 


Free Aad 
Free Alkali 
Lead (Pb) 
Arsenic (Aa, 0 )) 

Moisture 


a o ml N/r per cent 
2 o ml n/i per cent 

0 0005 per cent 

0001 percent 
(10 parts per million) 

0 1 per cent 


1 Description — A white crjstalline powder 

2 Solubility. — Dissolve i g in 20 ml of water a clear colourless 
solution should be produced 

3 Reaction —Dissolve 1 g m 50 ml of water The solution should 
ha^e a of 4 5, bromocresol green being used as indicator, or should 
not require more than s ml of either N/ioo HCl or N/ioo NaOH to 
produce this reaction 

4 Lead — Dissolve 2 g ui 42 ml of water, add 7 ml of sodium 
hydroxide solution and i m of potassium c>‘anide solution, mix and add 
2 drops of sodium sulphide solution Ao> colour produced should not be 
greater than that given by the addition of 2 drops of sodium sulphide 
soluDon to 50 ml of a solution containing 1 g of the antimony 
potassium tartrate, 7 ml of sodium hydroxide solution, x ml of potassium 
cyanide solution and 0 5 rnl of standard lead solution (r ml ~ 0 01 mg 
Pb) 

5 Arsenic — DissoUe i g ui 26 ml of zo per cent hydrochloric 
acid add o i ml of stannous chlonde solution and distil 20 ml Wash 
the flask and condenser, return the distillate to the flask add x drop of 
stannous tblonde solution and Jtdistil 16 ml To the distillate add 45 ml 
of water and 2 drops of stannous chlonde solution and test as desenbed 
m appendix 4 Any stain produced should not be greater than 3 001 
mg standard stain 

6 Moisture. — Dry 5 g at xoo“ tor x hour The loss in freight 
should not exceed 5 mg 

7 Assay. — Dissohe o 8 g of the dned material from Test No 6 
in 50 ml of water, add 5 g of sodium potassium tartrate and 1 g of 
sodium bicarbonate and titrate with N/io I 

I ml N/io I = 0-0x6246 g KSbO C« 1 I, 0 , 

Not less than 99 9 per cent should be indicated 
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AnalaR 

ANTIMONY TRICHLORIDE 

SbCtj = 228 13 

Maximum Lumts of Impurities 

Orychlonde . . . trace 

Iron (Fe) . o 0005 per cent 

Arsenic fAstOs) o 0005 per cent 

(5 parts per million) 

1 Description — Colourless crystals fuming in moist air 

2 Solubility. — Very soluble m absolute alcohol and m chloroform 
formmg solutions which are not more than slightly turbid Dissolve 5 g 
mao ml ofdilutehjdrochloncacid and30 ml of water, a clear colourless 
solution should be produced 

3 Iron.— -Shake i g with 25 ml of water until decomposed, filter 
and wash with 5 ml of water Evaporate the filtrate to about i mi , add 
i ml of dilute hydrochloric acid and sufficient water to produce to ml 
and then Wio RMnO* drop by drop until a pink colour persists for 
5 seconds Finally add 5 ml of ammonium thiocyanate solution and 10 ml 
of a mixture of equal volumes of amyl alcohol and amyl acetate, shake 
vigorously and allow to separate Any colour produced in the upper layer 
should not be greater than that produced by treating o 5 ml of standard 
iron solution (i ml « o 01 mg Fe) with i ml of dilute hydrochloric 
acid, 10 ml of water, r drop of N/to KAfnO*, and 5 mL of ammomum 
thiocyanate solution and shaking with 10 ml of a mixture of equal volumes 
of amyl al^hol and amyl acetate 

4 Arsenic — Dissolve r g m 26 ml of 20 per cent hydrochlonc 
aad, add o r ml of stannous chlonde solution and distil 20 ml , w-ash the 
flask and condenser, return the distillate to the flask, add i drop of 
stannous chlonde solution and redistil 16 ml To the distillate add 45 ml 
of water and 2 drops of stannous chloride solution and test as desenbed 
in appendix 4 Any stain produced should not be greater than a 
0 005 mg standard stain 

5 Assay,^ — Dissolve o 5 g m 30 ml of water containing in solution 
4 g of sodium potassium tartrate, add 2 g of sodium bicarbonate and 
titrate with N/to I 

/ I mL N/io I s 001141 g SbCl, 

Not less thin 99 per cert should be mdicated 
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AnalaR 

ARSENIOUS OXIDE 


As» 0 » = 197 8z 
Maxmiiini Limits of Impurities 


Non \oIatile Matter 
Sulphide 

Heavy J^fetaJs fPb) 
Iron (Fc) 

Antimony 

Cadmium 

Tin 


o 025 per cent 
no reaction 
o ooi per cent 
o 0005 per cent 
no reaction 
no reaction 
no reaction 


1 Description —A dense white powder 

2 Solubility. — Dissohe 2 g in 25 ml of dilute ammonia solution 
and 25 ml of warm water The solution should not be more than faintlj 
ha^ 

3 Non*voIatlle Matter. — Ignite 2 g gently m a silica crucible m 
a fume cupboard Not more djan 0 5 mg of residue should be left 

4 Sulphide. — Dissohe 5 g in 10 ml of sodium hydroxide 
solution and i< ml of water and add 1 drop of lead acetite solution 
The solution should not darken m colour 

5 Heavy Metals and Iron. — Pass hydrogen sulphide through the 
solution obtained in Test No 2 for a /ew seconds Any colour produced 
should not be deeper than the " standard colours " defined in appendix 2 

6 Antimony, Cadmium and Tin — Dissolve 05 g m 50 ml of 
hot >Yater and 2 ml of dilute hydrochloric acid preapitate with hydrogen 
sulphide filter and wash with water, suspend the precipitate m 25 ml of 
water and add 50 ml of aimnoniucn carbonate solution A clear solution 
should be produced 

7 Assay. — Dissohe 04 g in 20 ml of ivater and 2 ml of sodium 
hydroxide solution, add 25 ml of dilute hydrochloric acid and 5 ml of 
potassium cyanide solution and titrate wth M/20 IvIOj until the dark 
broivn solution which is formed becomes light browm, then add 5 ml of 
starch solution and continue the titration until the blue colour disappears 

I ml M/20 KIOj = 0 009891 g AsjO, 

Not less than 99 8 per cent should be indicated 
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AnalaR 


BARIUM ACETATE 

(CH, COO)2B3 * 355 45 
Afaximum Limits of Impuncies 


Chlonde (Cl) 

Nitrate (NOj) 

Heavy Metals (Pb) 

Iron (Fe) 

Alkalis and other Metals (Na) 


D 003 per cent 
o 002 per cent 
o 002 per cent 
0 oot per cent 
o 03 per cent 


I, Description — ^\Tiite crystals or a crj-stalline powder 

2 Solubility— Dissohe 5 g in 50 ml of water A clear, or not 
more than faintly hazy, colourless solution should be produced 

3 Chloride —Dissolve 3 g in 45 ml of water and add 6 ml of 
dilute nitric aad and 1 ml of silver nitrate solution An} opalescence 
produced should not be greater than the * standard opalescence ” defined 
in appendix 2 

4 Nitrate. — Dissolve i g in 10 ml of water, add 1 ml of standard 
indigo solution and 10 ml of sulphunc aad and heat to boiling The 
blue colour should not entirely disappear 

5 Heavy Metals and Iron — Dissolve 1 g in 45 ml of carbon 
dioTide.’free water, add 5 mi of dilute ammonia solution and pass h} drogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the “standard colours'* defined in appendix 2 

6 Alkalis and other Metals — Dissolve 5 g m too ml of water, 
heat to boiling, add 15 ml of dilute sulphuric acid and allow to stand for 
2 hours Filter, evaporate the filtrate to dr)ncs3, ignite gently and weigh 
the residue Not more than 5 mg should be obtained 

7 Assay. — Dissolve 02 g m too ml of water and 2 ml of dilute 

acetic acid and add 5 g of ammonium chlonde, heat to boiling and add 
■JSi tti tS ■ptftai'sKrtri ■sttataon. ’wdi ewtaVaitCL tAtn-iatg 

Stand for 2 hours, filter on a sintered glass crucible, wash with cold water 
and dry at 130° 

Weight of BaCr04 X 1 0083 = weight of (CH3 C00)2Ba 
Not less than 99 per cent should be indicated 
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AnalaR 

BARIUM CARBONATE 


BaCO, = 197 37 


Maximum Limits of Impunties 


Aad insoluble Matter 
SoJubie Aikali 
Chloride (Cl) 

Nitrate (NOJ 
Heavy Metals (Pb) 

Iron (Fe) 

Alkalis and other Metals (Na) 


. . nil 

0 25 ml n/i per cent 
o 001 per cent 
o 004 per cent 
o 002 per cent 
o oot per cent 
o 03 per cent 


1 Description — A white powder or friable masses 

2 Acid-insoluble Matter (Sulphate, etc) — Dissolve 5 g in 15 ml 
of dilute hjdrochlonc acid and 50 ml ofwater A dear colourless solution 
should be produced 

3 Soluble Alkali —Shake 2 g for 5 minutes with 50 ml of carbon 
dioxide free water and diter Titrate the iiJtraie »ith N/ioo llCi using 
phenolphthalem as indicator Not more than 0 5 ml of N/ioo HCl should 
be required 

4 Chloride —Dl8SoI^e 1 g in 45 ml of w*3ter and 5 ml of dilute 
mtnc acid and add t ml of silver nitrate soluuon No opalescence should 
be produced 

5 Nitrate — Dissolve 0 S S in ro ml of dilute a«tic acid add 
I ml of standard indigo solution and 10 ml of sulphunc acid and heat 
to boiling The blue colour should not entirely disappear 

6 Heavy Metals and Iron — Dissolve 1 g in 35 ml of water 
and 5 ml of dilute hydrochloric acid, bod to expel carbon dioxide, cool 
add 10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ‘ standard colours '* defined in appendix 2 

7 Alkalis and other Metals — ^Dissolve 5 g in 100 ml of water 
and 20 ml of dilute hydrochlonc aad, heat to boiling, add ra ml of 
dilute sulphuric aad and allow to stand for 2 hours Filter, evaporate the 
filtrate to dryness, ignite gently and weigh the residue Not more than 
5 mg should be obtained 

8 Assay — Dissolve 4 g m 50 ml of N/x HCl and 50 ml of water 

and titrate the excess of aad with N/l NaOH usmg bromophenol blue 
as indicator ^ 

I ml N/i HCl s o 09869 g BaCO, 

Not less than 99 per cent should be indicated 
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AnalaR 

BARIUM CHLORIDE 

BaCJt 2H}0 «= 244 30 
Maximum Limits of Impurities 
Nitrate (NO,) 000a percent 

Heavy Metals (Pb) o 001 per cent 

Iron (Fe) o 0005 per cent 

Calcium and Strontium (as sulphates) o 2 per cent 

Alkalis and other Metals (Na) o 03 per cent 

1 Description — Colourless crjstals 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Nitrate. — Dissolve 1 g m 10 ml of water add i mL of 
standard mdigo solution and 10 ml of sulphuric acid and heat to 
boiling The blue colour should not entirely disappear 

4 Heavy Metals and Iron— Dissolve 2 g in 45 ml of carbon 
dioxide freewater add 5 mi of dilute ammonia solution and pass hydrogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the standard colours defined in appendix a 

5 Calcium and Strontium —Reduce i g to fine powder and 
shake with 20 mi of absolute ethyl alcohol for 5 minutes filter evaporate 
the filtrate to dryness on a water bath moisten the residue with sulphunc 
acid and gently ignite Not more than 2 tng of residue should be obtamed 

6 Alkalis and other Metals — Dissolve 5 g m too ml of water, 
heat to boiling add 15 irJ of dilute sulphunc acid and allow to stand for 
2 hours niter evaporate the filtrate to dryness igmte gently and weigh 
the residue Not more than 5 mg should be obtained 


AnalaR 

BARIUM HYDROXIDE 


Ba(0H),8H,0-3»S 5® 

Maximum Limits of Impunt es 


Chlonde(Cl) 

Sulphate (SO,) 

Nitrate (NO,) 

Sulphide 

Heavy Metals (Pb) 

Iron (Fe) 

Alkalis and other Metals (Na) 
Carbonate (BiCOJ 


o 002 per cent 
o 005 per cent 
o 002 per cent 
no reaction 
o 002 per cent 
o OQi per cent 
o 06 per cent 
o 5 per cent 

(Coni mud oierlea/ ) 
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AN\LAR STANDARDS 


BARIUM HYDROAIDE—conttnud 

1 Description — Aloist colourless crystals 

2 Chloride — Dissohe5g in 45 ml of water neutralise with nitric 
acid add 3 drops m excess smd i ml of silver nitrate solution Any 
opalescence produced should not be greater than the standard opales 
ccnce defined in appendux 2 

3 Sulphate — Dissolve 2 g in 50 ml of water and 3 ml of dilute 
hydrochloric acid A clear colourless solution should be produced 

4 Nitrate — Dissolve i g m to nd of dilute acetic acid add i ml 
of standard indigo solution and 10 ml of sulphuric acid and heat to 
boiling The blue colour should not entirely disappear 

5 Sulphide. — Dissolve 1 g m 25 mi of water and add i drop of 
lead acetate solution The solution should not darken in colour 

6 Heavy Metals and Iron — Dissolve 1 g m 35 ml of water and 
5 ml of dilute hydrochloric aad Boil to expel carbon dioxide cool add 
10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Anv colour produced should not be deeper 
than the standard colours defined m appendix 2 

7 Alkalis and other Metals —Dissolve 5 g in xoo ml of water 
and JO ml of dilute h)droch)oncaad heat to boiling add 10 ml. of d lute 
sulphuric acid and allow to stand for 2 hours Filter evaporate the filtrate 
to dryness ignite gently and vvegb the residue Not more than xo tng 
should be obtained 

8 Assay and Carbonate —Dissolve 5 g m 100 ml of carbon dioxide 
free water and titrate with N/i HCI using phenolphihalein as indicator 

X ml N/i HCI o 1578 g Ba(OH)j 8 H .0 
Then add a further 2 ml of N/i HCI boil cool and titrate tJie excess 
acid with N/l NaOH 

1 ml N/i HCI oogSyg BaCOj 

Not less than 96 per cent of Ba(OH) Sil O and not more tlian 0 5 per 
cent of BaCOj should be mdicated 


AnalaR 

BARIUM NITRATE 


Ba(NO^, « 261 38 


Maximum Limits of Impur tics 


Chloride fCl) 

Heavj Metals (Pb) 

Iron (Fe) 

Calaum (Ca) 

Alkalis and other Metals (Na) 


0 001 per cent 

0001 percent 
o C005 per cent 
0 06 per cent 
o 03 per cent 


I Description —Colourless cijstals 
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2 Solubility — Dissolve 5 g m5oml ofwarmmter Aclearcolour 
less solution should be produced 

3 Chloride — Dissolve i g in 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence 
should be produced 

4 Heavy Metals and Iron — Dissolve z g 45 of carbon 
dioxide free water add 5 ml of dilute ammonia solution and pass h>dro 
gen sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the standard <X)Iours defined in appendix 2 

5 Calcium — Reduce r g to a fine powder and shake with 20 ml 
of absolute ethyl alcohol for 5 minutes filter evaporate the filtrate to 
dryness moisten the lesidue wtlh sulphuric acid and ignite gently Not 
more than 2 mg of residue should be obtained 

6 Alkalis and other Metals — Dissolve 5 g in too ml of water, 
heat to boiling add 15 ml of dilute sulphuric acid and allow to stand for 
2 hours Filter evaporate the filtrate to dryness ignite gently and weigh 
the residue Not more than 5 mg should be obtained 

7 Assay — Dissolve 02 g m 100 ml of water and s ml of dilute 
acetic acid add 5 g of ammomum chloride heat to boiling add 20 ml 
of potassium chromate solution slowly with constant stirring and allow 
to stand for a hours Filter on a sintered glass cruable wash with cold 
water and dry at 130* 

Weight of BaCf04 x i 0316 =» weight of Ba(N03)j 
Not less than 99 5 per cent should be indicated 


AnalaR 

BENZALDEHYDE 

C.H»CHO= 106 12 
Maximum Limits of Impurities 

Sulphated Ash o 02 per cent 

Chlorine (Cl) o 1 per cent 

1 Description — A colourless or very faintly yellow highly refractive 
liquid with a characteristic odour 

2 Solubility — Misable with alcohol and with ether 

3 Weight per ml at|20° — 1 044 to 1 047 g 

4 Refractive lndex< — nS" 1 544 to x S 47 

^ Roiling Range — Not less than 95 per cent should distil between 
178® and 181“ 


(Conlimuct ) 



46 


ANALAR standards 


BEi'tZALDEIIi DT—cfinii tuiil 

6 Sulphated Ash — Evaporate 5 g to dryness on a sand bath, moisten 
the residue vvith sulphunc acid and ignite gently Not more tlm i mg 
of residue should be left 

7 Chlorine. — Dissolve ig m 50 ml of amyl alcohol add gradually 
2 g of clean sodium metal pellets, warm under reflux until all the sodium 
has dissolved, and continue refluxing for a further 15 minutes Cool, add 
20 ml of water followed by 5 ml of N/10 AgNO, and suffiacnt nitric 
acid, added slowlj with shaking to produce a clear solution filter, wash 
with water and titrate the filtrate and washings with N/io NH^SCN from 
a micro hurette, using feme ammoiuuro sulphate as indicator Run a 
blank on the reagents, omitting the heozaldehyde The difference be- 
tween the two titrations should not exceed o 25 ml 

8 Assay. — Dissolve 2 5 g in 50 ml of hydroxylamine hydrochloride 
reagent * and leave to stand for one hour in a stoppered botUe Add 0 4 
ml of bromophcnol blue solution and titrate with N/i NaOH to the same 
blue colour as is exhibited by 50 ml of hydroxylamine hydrochloride 
reagent which has stood foe one hour ui a similar vessel Correct the 
titration figure for the amount of free acid determined as follows Dissolve 
5 g m 25 ml of 90 per cent alcohol, previously neutralised to phenol* 
phthalein, and titrate with N/io NaOH 

I ml N/i NaOH 0 1061 g CjHjCHO 
Not less than 99 per cent should be indicated 


AnalaR 

BENZENE 


C,H, «78ix 


Maximum Limits of Impunttes 


Non-vohtile Matter 
Organic Impunncs 
Thiophen 

Sulphur Compounds fCS,) 
Water 


o 002 per cent 
passes test 
o 0002 per cent 
0 0003 per cent 
o 1 per cent 


1 Description. — clear colourless liquid with a characteristic odour 

2 Solubility.— Almost insoluble in water, miscible with alcohol and 
with ether forming clear colourless solutions 

3 Weight per ml. at 20*.— 0875 too SySg 

4 Refractive Index.— «?" * 49* to x 50S 

5 Freezing Point. — 4* to 6® 
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6 Boiling Range. — Not less than 95 per cent should disttl ben^een 
79 5“ and 81° 

7 Non'VoIatile Matter. — Evaporate 55 ml to dryness on a water- 
bath Not more than i mg of residue should be left 

8 Organic Impurities. — To 5 ml contained m a dry test-tube add 
2 ml of sulphuric aad, warm to 40^, agitate with a glass rod for 5 minutes 
and allow to separate The acid layer should not be coloured deeper than 
pale yellow 

9 Thiophen. — Shake i ml with 5 ml of isatin reagent * for 5 
mmutes and lea\e to stand for 15 minutes No blue colour should be 
produced m the loner layer 

10 Sulphur Compounds. — ^Boi) 10 ml with 1 ml of absolute alcohol 
and 3 ml of potassium plumbite solution for 15 mmutes imder a reflux 
condenser and allow to stand for 5 minutes No darkening should be 
produced m the aqueous layer 

11 Water. — Titrate ao ml of methyl alcohol, electrometncally, with 
Katl Fischer reagent, then add 20 g of the sample and again titrate with 
Ivarl Fischer reagent until a small excess is present and a permanent 
iodine colour has been established Inunediacefy back titrate this excess, 
eJectrometrically, with a standard solution of water in methyl alcohol 
The tolume of Karl Fischer reagent used after the addition of the sample 
should be equivalent to not more than 20 mg of water 


AnalaR 

BENZIDINE 


{C,H,NH,),« 18423 


Maximum Limits of Impurities 


Aad-iosoluble Matter 
Sulphated Ash 
Chloride (Cl) 

Sulphate (SOJ 
Organic Impurities 
Sensilmty 
Moisture 


ml 

o 02 per cent 
o 001 per cent 
o 01 per cent 
passes test 
passes test 
t o per cent 


1 Description . — A white to pale buff crystalline powder 

2 Solubility. — Readilj soluble in alcohol forming a clear solution 
Dissolve I g m 5 ml of dilute hydrochloric acid and 25 ml of water, 
a clear solution should be produced 

3 Melting Point~i28® to 129® 

* Isatin Reogjent — Di<«oIve 6 m|r of isaiin anti 6 mg of feme lulphate in 50 ml 
of sulphuric «cid diluted with S ml of water 

(Conitnued tKctltaS ) 



48 


ANALAR STANDARDS 


BE^JZlDlNE—contu ued 

4 Sulphated Ash — Moisten 5 g with sulphunc aad and ignite 
gently Not more than 1 mg of residue should be left 

5 Chloride. — Boil i g with 3 niL of dilute mine aad and 50 ml 
of water, cool and filter and to the filtrate add i ml of siher nitrate solu 
tion No opalescence should be produced 

6 Sulphate — Dissolve i g in 5 ml of dilute hydrochlonc aad 
and 45 nil of water, add 1 ml o{ banum chlonde solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

7 Organic Impurities — Dissolve o i g in 5 ml of glacial acetic 
acid The solution should be clear and not more than faintly coloured and 
on the addition of 5 ml of hydrogen peroxide (10 volumes), no darkening 
should occur 

8 Sensitivity — To 2 ml of the solution from Test No 7, add 1 ml 
of freshly prepared blood solution (1 in too 000) A blue or greenish blue 
colour should be produced 

9 Moisture— Dry 2 g at 110“ for i hour, the loss in weight 
should not exceed 20 mg 


AnalaR 


BENZOIC ACID 

C,H, COOH « 122 12 


Maximum Limits of Impurities 


Sulphated Ash 
Chlonde (Cl) 

Sulphate (SO4) 

Heavy Metals (Pb) 

Iron (Fe) 

Chlonnc Compounds (G) 
Oxygen absorbed (O) 


o 02 per cent 
o 0005 per cent 
o 005 per cent 
o 0004 per cent 
o 0002 per cent 
o 03 per cent 
o 02 per cent 


< I Description — Colourless needle crystals or flakes 

2 Solubility — Slightlj soluble id water, readily soluble in alcohol 
and in ether Fne grams should dissolve in 15 ml of dilute ammonia 
solution and 35 ml of water to form a clear colourless solution 

3 Melting Point. — 121® to 122® 

4 Sulphated Ash — Moisten 5 g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

5 Chloride —Boil 2 g with 40 ml of water and i ml of dilute 
nitric aad, cool filter by suction and to the filtrate add 10 ml of water 
and 1 ml of sdier nitrate solution No opalescence should be produced 
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6 Sulphate.— Bail 2 g with 40 ml of water and i ml of dilute 
hydrochloric acid; cool, filter by suction and to the filtrate add 10 ml 
of water and i ml of barium chloride solution and allow to stand for 
t hour. No turbidity or precipitate should be produced 

7 Heavy Metals and Iron. — ^Pass hydrogen sulphide through the 
ammoniacal solution obtained m Test No 2 for a feu seconds Any 
(Xilour produced should not be deeper than the “ standard colours " 
defined m appendix 2 

8 Chlorine Compounds. — Mix 5 g with 3 g of anhydrous sodium 
carbonate, transfer to a small porcelam crucible and fill the latter com- 
pletely with more sodium carbonate, well pressed down Place a small 
platinum dish upside down over the crucible and >nv ert the whole quickly 
Add more sodium carbonate until the inverted crucible is half buned and 
heat strongly for 30 minutes Cool and dissohe the mass in an excess of 
dilute nitric aad, add 5 ml of N/io AgNOj filter, wash with water 
and titrate the filtrate and washing with N/io NH^SCN Carry out a 
blank determination omitting the benzoic aad The difference between 
the titrations should not exceed o 3 ml 

9 Oxygen Absorption^Dissolve 1 g in too ml of hot water, 
add to ml of dilute sulphunc aod and titrate with N/io KMnOj Not 
more than o 25 ml should be required to produce a pink colour 

10 Assay. — Dissohe 2 g in 10 ml of alcohol, add 30 ml of 
water and titrate with N/r NaOH using phenol red as indicator 

I ml N/i NaOH s o 1221 g CgHj COOH 
Not less than 99 8 per cent should be indicated. 


AnalaR 

a-BENZOIN OXIME 
C,H, CH(OH) C( NOH) C,H, =* 227 25 
Maximum Limit of Impunty 
Sulphated Ash o 2 per cent 

Sensitivity to Copper (Cu) i too,oo0 minimum 
Sensitinty to Molybdenum (Mo) i 200,000 minimum 

1 Description. — A xvhite crystalline powder 

2 Solubility. — Almost insoluble in water Dissolve r g in 50 ml of 
ethyl alcohol A clear colourless solution should be obtained 

3 Melting Point. — 152® to 154“ 

4 Sulphated Ash. — Moisten i g with sulphuric aad and ignite 
gently Not more than 2 mg of residue should be left 

5 Sensitivity — (<z) Add i ml of a a per cent alcoholic solution to 
50 ml of standard copper solution (i ml = o Qi mg Cu) rendered 

(Conttttwrf cvtrlfa/ ) 
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a BENZOIN OXlME—eontm ed 

alkaline by the addition of i ml of dilute ammonia solution A green 
turbidity should be produced immediately 
(b) Add 05 m! of a 2 per cent alcoholic solution to 50 ml of n-ater 
containing 2 3 ml of a 0 02 per cent solution of ammonium molybdate 
and acidihed with 0 Oj ml of ddute sulphuric acid A white turbidity 
should be produced within 5 minutes 


AnalaR 


BENZOYL CHLORIDE 


C4H, COCl = 140 57 


Maximum Limits of Impurities 


Non >oIatiIc Matter 
Heavy Metals (Pb) 
fron (Fe) 

Phosphorus Compounds (P) 
Sulphur Compounds (S) 


0 oi per cent 
0 001 per cent 
0 0005 per cent 
e 0025 per cent 
o 003 per cent 


X Description — An almost colourless liquid fuming m moist air 

2 Solubility -^Insoluble in water Slowly and almost completely 
soluble m sodium hydroxide solution 

3 Non*volatile Matter —Evaporate to g to dryness and ignite 
gently Not more than t mg of residue should be left 

4 Heavy Metals and Iron —Dissolve 2 ml m 40 ml of water and 
10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined in appendix 2 

5 Phosphorus Compounds — Boil 1 ml with i ml of water and 
ami of nitnc acid for I minute add 20 ml of water cool and filter, then 
add 10 ml of ammonium nitro molybdate solution and maintain at about 
40® for 2 hours No yellow preapitate should be produced 

6 Sulphur Compounds — Boil i ml with i ml of water and 2 ml 
of nitric acid for i minute, add 25 ml of water cool and filter then add 
20 ml of water ind r ml of hanum Monde so]uuon and allow to stand 
for t hour No turbidity or precipitate should be produced 

7 Assay — Dissolve 25 g in 30 ml of pyridine add vciy slowlv 
JO ml 0? water and \Ar3lc wAh Nfi NaOll using pVitn ilyAwW/twv as. 
indicator 

i ml N/x NaOH - 007028 g COCl 
Not less than 98 per cent should be indicated. 

Dilute the neutralised liquid with water to 250 ml and to 50 ml of 
this solution add 5 ml of nitnc acid and 50 ml of \/io Ag\ 0 , solution 
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Filter %T3sh with water and titrate the filtrate and washings tvith ’^/lo 
NH^SCN using feme ammonium sulphate as indicator 

iml N/ioAgNOj = 001406 g CjHjCOCI 
Not less t)ian 98 per cent should be indicated 

AnalaR 

BENZYL-zjo-THIOUREA HYDROCHLORIDE 
(S'Benzylthiouronium Chloride) 

C«Hs CH, S C( NH)NHt HCl = 202 71 
Maximum Limit of Impunty 
Sutphated Ash o i per cent 

1 Description — 'l^hite crystals 

2 Solubility — Dissolve 5 g 1050 ml of water The resulting solution 
should be not more than faintly turbid and should be acid to methyl red 

I Melting-point.— 150® to 151® or 176® to 177° (The substance is 
dimorphic ) 

4 Sulphated Ash — ^!oiste^ 1 g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

5 Assay — Dissolve 035 m to ml of water add 5 ml of dilute mtnc 
acid and 50 ml of N/to Ag'^O, filter wash with water and titrate the 
filtrate and washings with N/io NH4SCM using feme ammonium sul 
phate as indicator 

1 ml N/10 AgNO, —0*02027 g CgHiiN SCI 
Not less than 9$ per cent should be indicated 

AnalaR 

BERYLLIUM SULPHATE 

BeSO* 4II O *"7 »5 


Maximum Limits of rmpurities 


CWonde (Cl) 

0 001 per cent 

Nitrate (NOi) 

0 002 per cent 

Lead (Pb) 

0 002 per cent 

Iron (Fe) 

0 oo** per cent 

Aluminium (Al) 

0 I per cent 

Alkalis and other Metals (Na) 

0 03 per cent 

Ammonia (XH,) 

o-t per cent 


1 Description — Colourless crystaN or a white crj^stalline powder 

2 Solubility — Dissohe 5 g tn 50 ml of water A clear colourless 
solution should be produced 

{Conltnued oterUaJ) 
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BFRYLLWM SULPHATE— eontnaed 

3 Chloride —Dissolve i g in 50 ml of water and add i ml of dilute 
mtnc acid and i ml of silver nitrate solution No opalescence should be 
firoduced 

4 Nitrate — Dissohe i g in 10 ml of water, add r ml of standard 
mdigo solution and 10 ml of sulphunc aetd and heat to boding The 
blue colour should not entirely disappear 

5 Lead. — Dissolve i g in 50 ml of water, add i ml of potassium 
cyanide solution and pass hydrogen sulphide through the solution for a 
fct\ seconds Any colour produced should not be deeper than the “ stan- 
dard colours ” defined in appendix 2 

6 Iron — Dissolve 1 g m 10 ml of water, add i ml of dilute hjdro- 
chlonc acid and i drop of N/io KMnO,, mix add 5 ml of ammonium 
thiocyanate solution and 10 ml of a mixture of equal volumes of amyl 
alcohol and amyl acetate, shake vigorously and allow to separate Any 
colour produced in the upper layer should not be greater than that pro- 
duced by treating 2 ml of standard iron solution (i ml = 0 01 mg Fe) 
m the same manner 

7 Aluminium. — Dissolve i g in 2 $ ml of warm water, to 0-05 ml 
(i drop) of this solution m a watch glass, add 0 05 g of powdered cxsmm 
sulphate, stir with a platinum wire and scratch the ghss, cover with 
another watch glass to protect against evaporation Aij turbidity pro- 
duced after 5 minutes should not be greater than that produced by adding 
0 oyg of powdered ctesium sulphate to 005 ml of an aluminium chloride 
solution containing t mg Al in 2 5 ml 

8 Alkalis and other Metais — Dissolve 2 g in 50 ml of hot water, 
add 10 mi of dilute ammonia solution, boil gently for 2 mmutes and 
filter Evaporate 30 ml of the filtrate to dryness and ignite the residue 
gently Not more than 1 mg should be obtained 

9 Ammonia — Dissolve 2 g in 50 ml of water, add 40 ml of sodium 
hydroxide solution and distil 30 ml , collecting the distillate in 10 ml 
of N/io H1SO4 Titrate the excess of acid with N/io NaOII using fiiethyl 
red as indicator Not less than 8 8 ml of N/io NaOH shoold be required 


AnalaR 

BISMUTH NITRATE 


Bi(NOj), 5H|0 = 485 10 


Maximum Lunits of Impurities 


Chloride (Cl) 

Sulphate (SO,) 

Copper (Cu) 

Lead (Pb) 

Iron (Fc) 

Alkalis and other Metals (Na) 
.Arsenic (AsjO,) 


oooj percent 
001 percent 
o 002 per cent 
o 02 per cent 
o 001 per cent 
0 02 per cent 
0 0001 per cent 
(i part per million) 
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1 Description. — Colourlesa deliquescent crystals N\ith an odour of 
nitnc acid 

2 Solubility. — Dissohe 5 g in 45 jnl of ^vater and 5 ml of nitnc 
acid A clear colourless 'olution should be obtained 

3 Chloride — Dissolve i g in 2 ml of dilute nitric acid, dilute uith 
tvater to 50 ml and add i ml of siher nitrate solution Jso opalescence 
should be produced 

4 Sulphate — Dissohe i g in 2 ml of dilute nitnc acid dilute %^ith 
water to 50 ml , add 1 ml of banum mtrate solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

5 Copper. — Dissolve i g m 5 ml of dilute sulphunc acid, add 5 g of 
citnc aad and make just ammontacal with strong ammonia solution 
(about 8 ml ) Make just acid to litmus with a few drops of acetic and, 
adjust the volume to 15 ml and add o 5 ml of a o 5 per cent alcoholic 
solution of rubeamc acid The colour produced after 15 minutes should 
be no darker than that of a standard containing 2 ml of standard copper 
solution (1 ml =» o-oi mg Cu) and the quantities of the reagents used m 
the test 

6 Lead. — ^Dissolve 6 g m 7 ml of nitnc acid and 10 ml of water and 
add the hot solution slowly with vigorous stimng to 35 ml of a 30 per 
cent w/v solution of iSaOH and stir for 5 minutes dilute to 80 ml and 
filter through a No 41 ^Vhatman paper To 40 ml of the filtrate add 
nitnc acid until the solution is just aad to litmus, then add 5 ml of strong 
ammonia solution and 2 drops of a 02 per cent alcoholic solution of 
gallein The colour produced after 15 minutes should show no more blue 
tint than a standard containing 50 ml of standard lead solution (i ml 

'o*oi mg Pb), 5 ml ofammoma solution and 2 drops ofthegallein solution 

7 Iron. — Dissolve o 1 g m 10 ml of dilute sulphunc aad add t ml 
of hjdroxylaminc hjdrochlonde solution (10 per cent) i ml of a o 5 
per cent aqueous solution of O'phenanthrohne and 5 g of ammonium 
acetate, mix and allow to stand for 5 minutes Any colour produced 
should not be greater than that obtained by treating 0 i ml of standard 
iron (i ml = o-oi mg Fe) dissolved in 10 ml of dilute sulphunc aad, 
in the same manner 

S' Alkalis and other Metals. — Dissolve a g in to ml of dilute 
nitnc aad and dilute to too ml Prcapitatc the bismuth with hydrogen 
sulphide and filter Evaporate the filtrate to drjness, moisten with sul- 
phunc acid and ignite Not more than i mg of residue should be obtained 

9 Arsenic. — Heat 5 g with 2 ml of sulphunc aad and evaporate 
untilwhitefumesareevolvcd, cool add5ml ofnatcr and again evaporate 
to fuming Cool add 20 ml of water and 10 ml of stannated hj dro- 
chlonc aad and distil 13 ml To the distillate add a few drops of bromine 
solution, remove the excess of bromine bj a few drops of stannous chlonde 
solution, add 40 ml of water and test as desenbed in appendix 4 An) 
stain produced should not be greater than a oxx?j mg standard stain 

10 Assay. — Dissolve o 5 g in 5 ml of dilute nitnc acid dilute to 150 
ml with water, add 2 ml ofdilutehjdrochloncacid then dilute ammoma 
solution uptil onl) faintl) aad to litmus paper and allow to stand over 

(CoKlinuf^ ovrtUaf) 
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BISMUTH NITIlATB-cortt nutd 

mght niter tiirough asbestos m a Gooch crucablc w-ash \Mth M-ater dn 
at 110 and weigh the resulting bamuth oxychlonde 

Waght of BiOCl X J 862 = weight of Bi(N03)j 5H,0 
Not less than 98 per cent should be indicated 


Ana LA R 

BORIC ACID 


H,BO, =* 61 84 


Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SO4) 
Hea^-y Metals (Pb) 
Iron (Fe) 

Calcium (Ca) 
Arsenic (AsiO*) 


D 0002 per cent 
0-002 per cent 
0001 percent 
o 0005 per cent 
o 005 per cent 
o coot per cent 
(1 part per million) 


t Description — UTiite cr>$ufs powder or flakes 

2 Solubility— Dissohe 5 g 1050011 ofhot\vater A clear colourless 
solution should be produced 

3 Chloride — Dissolve 6 g in 60 ml of boding water and x ml 
of dilute nitnc acid cool and biter to 50 ml of the nitrate add i ml of 
Sliver nitrate solution No opalescence should be produced 

4 Sulphate — DissoUe 6 g m 60 inL of boiling water and 1 ml 
of dilute h)drochIoric acid cool and filter To 50 ml of the filtrate add 
1 ml of barium chloride solution and allow (o stand for i hour No 
turbidity or precipitate should be produced 

5 Heavy Metals and Iron — Dissolve 2 g in 40 ml of water 
and 10 ml of dilute ammonia solution and pass hydrogen sulphide 
through the solution for a few seconds Any colour produced should not 
be deeper than the standard colours ’ defined m appendix z 

6 Calcium — Dissolve 2 g m25jnl of hot water add i 5 ml of dilute 
acetic acid and 5 ml of ammonium oxalate solution and allow to stand 
for 10 minutes No turbidity or preapitate should be produced 

7 Ar5enic4 — Dissolve 2 g with 5 g of citric acid in 50 ml of hot 
water add 10 ml of stannated hydrochlonc acid and test as ilescnbed 
m appendix 4 Any stain produced should not be greater than a 
o 002 mg standard stam 

8 Assay — Dissolve 3 g in a mixture of 50 ml of glycerol and 

50 ml of water and titrate with N/x NaOff using phenoIphthaJein as 
indicator ^ ^ 

I ml N/i NaOH s 0 06184 g HjBOj 
Not less than 90 5 per cent should be indicated 
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AnalaR 

BROMINE 


Br « 79 916 


Maximum Limits of Imputities 


Non-volatile Matter 
Chlorine (Cl) 

Iodine (I) 

Sulphate (SO«) 
Organic Impuntiea 
Arsenic (As,Os) 


o 01 per cent 

o 05 per cent 

o 0001 per cent 
o 005 per cent 
no reaction 
o 0001 per cent 
(1 part per million) 


j Description.— A dark reddish-brown fuming liquid 

2 Solubility. — Slightly soluble in water Soluble in glacial acetic acid 

3 Non-volatile Matter. — Evaporate 3 ml tn a porcelain dish on a 
water-bath Not more than i mg of residue should be left 

4 Chlorine.— Shake 3 ml with 05 g of zinc filings and 5 ml of 
water for 10 minutes and heat on a water-bath to remove the excess of 
bromine Dissolve the residue in 20 ml of water add So ml of dilute 
nitric acid, raise to the boding point and aspirate air through the hot 
liquid until the liberated bromine is removed and the liquid is colourless 
Cool, add 10 ml ofN/ioAgNOj filter wash wth water and titrate the fil- 
trate and washings ivith N/io NH«SCN using feme ammonium sulphate 
as indicator Not less than 8 6 ml of N^io NH45CN should be required 

5 Iodine — Bod i ml with 50 ml of water, t ml of N/i HjSOj and 
a small fragment of marble until the solution ts almost colourless Cool, 
add o I g of phenol and allow to stand for z minutes, then add 
0 2 g of potassium iodide and x ml of starch solution No blue colour 
should he produced 

6 Sulphate — ^Dissohc the residue obtained in Test No 7 m 50 ml 
of water, and add 1 ml of dilute hydtodilonc acid and i ml of barium 
chloride solution and allow to stand for 3 hours No turbidity or 
precipitate should be produced 

7 Organic ImpuriCies -^hake i ml with 30 ml of water and 10 ml 
of dilute ammonia solution and cool A clear colourless solution free from 
oily drops should be obtained, and on evaporation to dryness a white 
residue should be left 

8 Arsenic — ^To 3 ml add 01 g of anhydrous sodium carbonate 
and o ^ ml of water and eiaporatc to dryness on a water-bath Dissohe 
the residue in 50 ml of water, add 10 m! of hydrochloric aad and a few 
drops of stannous chloride solution and test as described in appendix 4 
Any stain produced should not be greater than a 0 or mg standard stain 
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n-BUTYL ALCOHOL 

C4H,0H - 74 12 
Maximum Luiuts of Impurities 

Acidity 0 os ml N/i per cent 

Alkalinity o 05 ml N/i per cent 

Non %olatile Matter 0005 percent 

Aldehyde and Ketones (C,H,CHO) o 035 per cent 
Fluorescent Impunties passes test 

Water o 4 per cent 

1 Description — A clear colourless liquid wth a charactenstic 
odour 

2 Solubility — Afiscible m all proportions with alcohol forming clear 
colourless solutions 

3 Reaction — Shake to ml nith 10 ml of carbon dioxide free tvater 
The mixture should be neutral to bromothymol blue or should not require 
more than 0 05 ml of N/ro NaOH or N/io HCI to render it so vigorous 
shaking being employed. 

4 Weight per ml at 20 ^ — oSoqtooSiig 

5 Refractive Index —k^ i 3990 to 1 4000 

6 Boiling Range — Not less than 95 per cent should distd bet\>een 
X16® and 118® 

7 Non>volatile Matter — Evaporate 20 ml to drjTiess on a water 
bath Not more than i mg of residue should be left 

8 Aldehyde and Ketones — M lx m a stoppered cylinder 25 nd 
with IS ml of water and 50 ml of hydroxylamine hydrochlondc reagent 
allow to stand for 5 minutes and titrate with N/10 NaOH to the same 
green colour as shown by 50 ml of the reagent contained in a similar 
cylinder both being viewed down the axes of the cylinders Kot more 
than 1 0 ml of N/ro NaOH should be required 

9 Fluorescent Impurities — UTien xiewTd m screened ultra nolet 
light the sample should show no more fluorescence than that of a standard 
containing o 00002 mg of anhydrous quinine base (previously dned at 
100°) per ml ofN/ioHjSO, 

10 Water — ^Titrate roomf ofmetfiyfafcoAof efectromctncai’iy.wirh 
Karl Fischer reagent, llien add 20 g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent 
iodine colour has been established Immediately back titrate this excess 
electromctrically with a standard solution of water m meih)l alcohol 
The volume of Karl Fischer reagent used after the addition of the sample 
should be equivalent to not more than 80 mg of water 
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AnalaR 

Z50-BUTYL ALCOHOL 

(CH,), CH CH,OH = 74 « 

Maximum Limits of Impurities 

Acidity 005 ml N/i per cent 

Alkalinity 005 ml N/i per cent 

Non-volatile Alatter o 0025 per cent 

Aldehydes and Ketones (CjH^CHO) o 035 per cent 
Fluorescent Impurities passes test 

Water o 6 per cent 

1 Description. — ^A clear colourless liquid with a characteristic odour 

2 Solubility. — Mu 10 ml with 100 ml of water A clear colourless 
solution should be obtained 

3 Reaction. — Shake 10 ml with 10 ml of carbon dioxide free water 
The mutture should be neutral to bromothymol blue or should not re- 
quire more than o 05 ml of N/io NaOH or N/io HCl to render it so, 
Vigorous shaking being employed 

4 Weight per ml. at 20 ’.—.© 802 to o 805 g 

5 Refractive Index.—^tt I 394 to 1 396 

6 Bolling Range.— Not less than 95 per cent should disul between 
105* and 109® 

7 Non-volatile Matter. — Evaporate 25 ml to dryness on a water- 
bath Not more than o 5 mg of residue should be left 

8 Aldehydes and Ketones — Mix 25 ml m a stoppered cylinder 
with 15 ml of water, 10 ml of ethyl alcohol and 50 ml of hydroxylamme 
hydrochloride reagent Allow to stand for 5 minutes and titrate with 
N/10 NaOH to the same green colour as shown by 50 ml of the reagent 
and ro ml of ethyl alcohol contained in a similar cybnder, both being 
viewed down the axes of the cylinders Not more than i 0 ml of N/io 
NaOH should be required 

q Fluorescent Impurities — ^Wherv viewed la screened ultra violet 
light the sample should show no more fluorescence than that of a standard 
containing 0-00002 mg of anhydrous quinine base (previously dried at 
100®) per ml of N/10 HjSO, 

10 Water, — Titrate 10 ml of methyl alcohol, electrometncally , with 
Karl Fischer reagent, then add ro g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent iodine 
colour has been established Immediately back titrate this excess, elcctro- 
metncally, with a standard solution of water in methyl alcohol The volume 
of Karl Fischer reagent used after the addition of the sample should be 
equivalent to not more than 60 mgm of water 
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AnalaR 

CADMIUM ACETATE 


(Cl I, COO),Cd 3fl,0 = 266 53 


Maximum Limits of Impuntiea 


Reaction ^11 

QiJonde (Cl) 

SuJphate (SOj) 

Nitrate (VO,) 

Iron (Fe) 

Alkalis and other Metals (as sulphates) 


not less than 7 o 

0 0005 per cent 

001 percent 

0 002 per cent 

0001 percent 
o I per cent 


1 Description —Colourless crystals 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction —The reaction of a solution of i g m 50 ml of carbon 
dioxide free water should not be less than 7 o using pbenol red as indi 
cator 

4 Chloride — Dissolve i g in 50 ml of water add t ml of dilute 
mtnc acid and 1 ml of silver nitrate solution No opalescence should be 
produced 

5 Sulphate — Dissolve i g in 50 ml of water add t ml of dilute 
hydrochlonc acid and i ml of banum chJondc solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

6 Nitrate — Dissolve i g in 10 ml of water add i ml of standard 
indigo solution and to ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

7 Iron — Dissolve 1 g in 10 ml of water and add i ml of dilute 
hydrochloric acid and 1 drop of N/io KMnO, mix add 5 ml of 
ammonium thiocyanate solution and 10 ml of a mixture of ci/uaJ v olumcs 
of amyl alcohol and amyl acetate shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 
produced by treating I ml ofstandardironsolution(i ml — o-oi mg Fc) 
in the same manner 

8 Alkalis and other Metals — Dissolveag m 100 ml ofvvaterand 
ro ml of dtltuc sulphunc sad and ctcctrolfse the solutton for 30 minutes 
vv ith a current of 3 to 4 amperes using a copper platetl platinum electrode 
as described in appendix 5 Remove the cadmium from the cathode with 
nijnc acid and replate it with copper make the soIuUon just alkaline with 
dilute ammonia solution add i ml of dilute sulphuric acid and elec 
trolyse for a further 15 minutes Evaporate the solution to dryness and 
Ignite gently Vot more than a rag of residue should be obtained 
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9 Assay. — Dissolve 4 g in 150 ml of water, add 2 g of sodium sul- 
phate (hydrated) -and titrate with N/i NaOH, with \Tigorous shaking, 
using thjTTiolphthalem as indicator 
4 (CHj COO)jCd + NajSO* + 6NaOH-> 

4CdO,S03 + 8CH3 COONa+3H.O 
I ml N/r NaOH s o 1777 g (CH3 COO)3Cd aHjO 
Not less than 99 per cent should be indicated 


AnalaR 

CADMIUM CHLORIDE 


CdCIt 2iH,0 = 228 36 


Maximum Limits of Impunttes 


Reaction pii 

Sulphate (SO4) 

Nitrate (NO,) 

Iron (Fe) 

Copper (Cu) 

Lead (Pb) 

Zinc (Zn) 

Alkalis and other Metals (as sulphates) 

Ammonia 

Arsenic (As]Oi) 


(I 


not less than 3 9 
0 01 per cent 
0 002 per cent 
0 ooj per cent 
0 eoi per cent 

0 ot per cent 

001 percent 
o - 1 per cent 
no reaction 

0 0001 per cent 
part per nulhon) 


1 Description. — Colourless crystals 
, 2 Solubility. — Dissolve 5 g in 50 ml of natcr A clear colourless 
solution should be obtained 

3 Reaction — The reaction of a solution of x g in zo ml of carbon 
dioxide-frce water should be not less than pH 3 9, using bromophenol 
blue as indicator 

4 Sulphate. — Dissolve 1 g in 50 ml of water, add i ml of dilute 
hydrochloric and and 1 ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

5 Nitrate. — Dissolve 1 g in 10 ml of water, add 1 ml of standard 
indigo solution and 10 ml of sulphunc acid and heat to boiling The 
blue colour should not entirely disappear 

6 Iron. — Dissolve x g in 10 ml of water and add i ml of dilute 
hydrochloric acid and i drop of N/io KMnO,, rmx, add 5 ml of am- 
motuum thiocjanate solution and xo ml of a mixture of equal volumes 
of amjl alcohol and amjl acetate, diakc vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 
produced by treating 1 mi of standard iron solution (i ml — o-oi mg he) 
m the same manner 


iCorUrveJ overleaf ) 
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7 Copper. — Dissolve i g in lo ml of water, add 2 g of citnc aad, 
dilute ammonia solution until alkaline (about 8 ml ) and i ml of a 0 i 
per cent aqueous solution of sodium dicthyldithiocarbamate and shake 
with three successne portions, 5 ml , 3 ml and s ml of carbon tetra 
chloride Dry the combined carbon tetrachlonde extracts w^th a little 
anhydrous sodium sulphate Any yellOH colour produced should not be 
meater than that obtained by treating i ml of standard copper solution 
(i ml =0 01 mg Cu) in the same manner 

8 Lead. — Dissolve 1 g in J5 ml of water, add 5 drops of glaaal 
acetic acid and 2 ml of potassium chromate solution Mo turbidity or 
preopitate should be produced 

g Zinc — Dissolve i g in 50 ml of water, add 10 ml of sodium hy- 
droxide solution and heat to boding Filter through a No 41 ^Vhatman 
paper and make the filtrate neutral to litmus paper uith dilute sulphuric 
acid To 30 ml add i drop of ammonium thiocyanate solution, 1 drop 
of dilute sulphuric acid and t ml of a o 05 per cent alcoholic solution 
of p-dimcthylammo-styryl /i-naphthiazole methyl iodide The solution 
should show no pink colour when compared with a solution containing 
30 ml of water, i drop of ammonium thiocyanate solution, i drop of 
dilute sulphuric acid and t ml of the reagent solution 

10 Alkalis and other Metals — Moisten 2 g of the penvdered 
sample liVith 3 ml of sulphunc acid and heat unul fumes of sulphunc 
acid cease to be ciolved, add t ml of sulphuric acid and heat arain to 
fuming Cool dissolve in too ml of water and 10 ml of dilute sulphunc 
acid and electrolyse this solution for 30 minutes Mith a current of 3 to 4 
amperes, usuig a copper plated platinum cathode as desenbed m appendix 
5 Remoie the cadmium from the cathode with mtne aad and replate it 
with copper Make the solution just alkaline with dilute ammonia solu- 
tion, add I ml of dilute sulphunc aad and electrolyse for a further 15 
minutes Ei'aporate the solution to dryness and ignite gently Not more 
than 2 mg of residue should be obtained 

ir Ammonia. — Boil 2 g with 10 ml of water and 5 ml of sodium 
hydroxide solution No odour of aoimonia should be perceptible 

12 Arsenic. — Dissolve 5 g in 20 ml of 20 per cent hydrochlonc 
aad, add 3 drops of stannous chlonde solution and distil 15 ml To the 
distillate add 45 ml of water and 3 drops of stannous chlonde solution 
and test as desenbed in appendix 4 Any stain produced should not be 
greater than a 0 005 mg standard stain 

13 Assay. — Dissolve o 3 g in 100 ml of water and titrate with N/io 
AgNOj using potassium chromate as indicator 

I ml N/io AgNOj s 0'0ir42g CdCIj2iH,0 
Not less than gg per cent should be indicated 
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AnalaR 

CADMIUM IODIDE 


Cdlj = 366 Z5 

Maximum Lumts of Impurities 


Reaction 
lodate (10^ 
Sulphate (SO^) 
Iron (Fe) 


pn not less than 5 5 
o 0006 per cent 
o 01 per cent 
000: percent 


Alkalis and other Metals (as sulphates) a 2 per cent 


1 Description — Pearly while flakes or a crystalline powder 

2 Solubility — ^Dissolve i g in 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — ^Th« reaction of a solution of i g m 50 ml of carbon 
dioxide free water should not be less than pH 5 5 using methyl red as 
indicator 

4 lodate —Dissolve i g tn 20 rot of water and add i g of citnc acid 
and X ml of starch solution No blue colour should be produced 

5 Sulphate— Dissolve r g m 50 ml of water add 1 ml of dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

6 Iron —Moisten i g of the powdered sample wth 3 ml of sulphuric 
acid and heat until fumes of sulpliunc aad cease to be evohed Dissolve 
the residue in I ml of dilute hydrochlonc acid and z ml of water Dilute 
to 10 ml with water and add i drop of Is/io KMn04 mix add 5 ml 
of ammonium thiocj’anate solution and 10 ml of a mixture of equal 
volumes of amjl alcohol and amyl acetate shake vigorously and allow 
to separate Any colour produced in the upper lajer should not be 
greater than that produced by treating 1 ml of standard iron solution 
(i ml =0 01 mg Fe) m the same manner 

7 Alkalis and other Metals — ^Moisten 2 g of the powdered sample 
with 3 ml of sulphuric acid and heat until fumes of sulphuric acid cease 
tobcevolved add i ml of sulphuric aad and heat again to fuming Cool 
dissolve m 100 ml of water and 10 ml of dilute sulphuric acid and elec 
trolyse the solution for 30 minutes wth a current of 3 to 4 amperes using 
a copper plated platinum cathode as described in appendix 5 Remove 
the cadmium from the cathode with nitnc acid and replate it with copper 
Make the solution just alkaline with dilute ammonia solution add t ml 
of dilute sulphunc acid and electrolyse for a further 15 minutes Ex’aporatc 
the solution to dryness and ignite gently Not more that 2 mg of residue 
should be obtained 


(CemtirufJ oterlenf) 
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CADMIUM lODIDL—tonUnueJ 

xTrt ° ® ^ m 50 ml of «-ater, add 50 ml of N/io 

AgNOj and 5 ml of dilute mtric acid and titrate the excess of silver wth 
N/io NHjSCN using feme ammonium sulphate as indicator 
I ml N/10 AgNOa —001831 g Cdlj 
Not less than 99 per cent should be indicated 


. AnalaR 

CADMIUM SULPHATE 


3CdS04 SH}0 — 769 56 


hlaaimum Limits of Impurities 


Reaction 
Chloride (Cl) 
Nitrate (NO*) 
Iron (Fe) 
Copper (Cu) 
Lead (Pb) 
Zinc (Zn) 


pH not less than 6 0 
0 0005 per cent 
0 002 per cent 
0 eoj per cent 

0 001 per cent 

001 percent 
o 01 per cent 


Alkalis and other Metals (as sulphates) 0 1 per cent 
Ammonia no reaction 

Arsenic (AsjO|) 0 oooos per cent 

(0 2 part per million) 


1 Description — Colourless cr>stal$ or a crystalline powder 

2 Solubility — Dissolve 5 g 105001! of water A clear colourless 
solution should be produced 

3 Reaction — The reaction of a solution of 1 g m 50 ml of carbon 
dio\ide-free water should be not less than 60, using bromocresol 
purple as indicator 

4 Chloride — Dissolve 2 g in 50 ml of water and add 1 ml of dilute 
nitnc aad and x ml of silver nitrate solution No opalescence should be 
produced 

5-9 Tests for Nitrate, Iron, Copper, Lead, and Zme arc earned 
out as described for cadmium chlonde 

10 Alkalis and other Metals — Dissolve 2 g in too ml of water 
and 10 ml of dilute sulphunc acid and electrolyse the solution for 30 
minutes with a current 0/ 3 to 4 amperes usmg a copper-plated platinum 
cathode, as desenbed in appendix 5 Remove the cadmium from the 
cathode with nitnc acid and rcplatc it with copper Make the solution 
just alkalme \v^th dilute ammonia solution add i ml of dilute sulphunc 
aad and electrolyse for a further 15 minutes Evaporate the solution to 
dryness and ignite gently Not more than 2 mg of residue should be 
obtained 
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11 Ammonia. — Boil 2 g with 10 ml of water and 5 ml of sodium 
hydroxide solution No odour of ammonia should be perceptible 

12 Arsenic — Dissolve 10 g in 25 mi of 20 per cent hydrochloric 
acid, add 3 drops of stannous blonde solution and distil 15 ml To the 
distillate add a few drops of bromine solution, remove the excess of bro- 
mine by a few drops of stannous chloride solution, add 45 ml of water 
and test as described m appendix 4 Any stain produced should not be 
greater than a o 00a mg standard stain 

13 Assay. — Dissolve 3 g m 150 ml of water and titrate with N/i 
NaOH, with Vigorous shaking, using thymolpbthalein as indicator 

4CdS04 -h 6NaOH 4CdO.SOa + sNaiSO^ 3H2O 
1 ml N/i NaOH so 1710 g sCdSOiSHjO 
Not less than 99 per cent should be indicated 


AnalaR 

C/ESIUM CHLORIDE 

CaCl = 168 37 


Maximum Limits of Impurities 


Sulphate (SO<) 
Nitrate (NOj) 
Heavy Metals (Pb) 
Iron (Fel 
Aluminium (Al) 
Calcium (Ca) 
^lagnesium (Mg) 
Ammonia (NHj) 
Sodium 


0 015 per cent 
0 004 per cent 
0 oei per cent 
o coos per cent 
o ot per cent 
0 01 per cent 
o 025 per cent 
o 002 per cent 
no reaction 


1 Description. — \Vhite deliquescent crystals 

2 Solubility. — (a) Dissolve o 5 g in 10 ml of water The soluuon 
should be dear, colourless and neutral to litmus paper 

(6) Dissolve 05 g in 50 ml of 95 per cent alcohol The solution 
should be clear and colourless and free from insoluble matter 

3 Sulphate — Dissolve o 5 g in 25 ml of water, add i ml of dilute 
hydrochloric acid and i ml of banum chloride solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

4 Nitrate — Dissolve o 5 g in 10 ml of water, add i ml of standard 
mdigo solution and 10 ml of sulphuric acid and heat to boding The 
blue colour should not entirely disappear 

5 Heavy Metals and Iron — ^Dissolve 05 g inroml of water, add 
I ml of dilute ammonia solution and piss hydrogen sulphide through the 
solution for a few seconds Any colour pr^uced should not be deeper 
than the “ standard colours " defined in appendix 2 


(Corlin ted ovtrleaf) 
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analar standards 


CESIUM CHLORIDE~<ontmued 

6 Aluminium. — Dissol%fco5 g ui 15 tn 1 of water, add i g of am- 
monium acetate, 5 ml of dilute acetic aad and i ml of a o i per cent 
aqueous solution of ammomum aunne-tncarbo^late ( ‘ alurainon ”) 
Allow to stand for 5 mmutes and then add 10 ml of ammomum car- 
bonate solution Any pink colour produced should not be greater than 
that produced by treating o 5 ml of standard aluminium solution 
(i ml =0 01 mg Al) in the same manner 

7 Calcium — Dissolve 0 5 g in 10 ml of wter, add i ml of dilute 
ammonia solution and i ml of ammonium oxalate solution and allow 
to stand for 2 hours No turbidiQr or preapitatc should be produced 

8 Magnesium — Dissolve 05 g m 10 ml of water, add 5 ml of 
dilute ammonia solution and 5 ml of ammomum phosphate solution and 
allow to stand for a hours No turbidity or precipitate should be produced 

q Ammonia— Dissohe 05 g in 50 ml of water and add 2 ml of 
Nessler’s reagent Any colour produced should not exceed that given 
by the addition of 2 ml of Nessler s reagent to 50 ml of water containing 
I ml of standard ammonia solution (i ml — 0 01 mg Nffg) 

to Sodium — Heat a little of the salt on a platinum wire m the Bunsen 
flame The flame should be tinted the Ida^red colour charactenstic of 
cxsium and should show none of the bnght yellow colour of the sodium 
flame 

II Assay. — Dissolve o 5 g of the fused sample in 100 ml of water, 
acidify with 5 ml of dilute nitnc acid and add stiver nitrate soluuon 
slowly with stirring until present in slight excess (about 15 ml is required) 
Heat to boiling allow to cool m the dark, Alter through asbestos in a 
Gooch crucible wash first with water containing a little nitnc acid, then 
with water, drj at 130* and neigh the AgCl 

Weight of AgCl X 1 1746 = weight of CsCI 
Not less than 99 9 per cent and not more than too I per cent should be 
indicated 

AnalaR 

CALCIUM CARBONATE 


CaCO,« 


10009 


Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SOJ 
Ebnagbaia CPOA 
Silicate (SiOj) 
Heavy Metals (Pb) 
Iron (Fe) 
Ammonia 
Majmesium (Mg) 
Alkalis (Na) 


ooox per cent 
©or percent 
0 002 per cent 
o 01 per cent 
0 002 per cent 
o 001 per cent 
no reaction 
0 02 per cent 
o 03 per cent 
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1 Description — A\hite poTider 

2 Solubility — Insoluble m water Fitcgrams is soluble with efferves 
cence in 25 ml of water and 25 ml of dilute hydrochloric acid form ng a 
clear colourless solution 

3 Chloride — Dissolve i g in 45 ml 0/ water and 5 ml of dilute 
mtnc acid and add 1 ml of silver mtratc solution No opalescence should 
be produced 

4 Sulphate — ^Dissolve i g m 45 ml of ivater and 5 ml of dilute 
hydrochloric acid, add i ml of banum chloride solution and allow to 
stand for 6 hours No turbidity or precipitate should be produced 

5 Phosphate — Dissolve ig m 6 ml of dilute hydrochloric acid and 
dilute to 40 ml To 20 ml (retain the remainder for Test No 6) add 
2 ml of dilute hydrochloric acid i ml of phosphate reagent No i and 
I ml of phosphate reagent No 2 and place m a water bath at 60® for to 
minutes Any blue colour produced should not be deeper than that given 
by a mixture containing I nil of standard phosphate solution (i ml *=001 
mg PO^), 20 ml ofuater 3 ml ofdilutch)drochloncacid r ml ofphos 
phate reagent No 1 and i ml of phosphate reagent No 2 treated m a 
similar manner 

6 Silicate— To a ml of the solution retamed from Test No 5 add 
20 ml of water, i ml of dilute hydrochloric acid 1 ml of phosphate 
reagent No i and t ml of phosphate reagent No 2 and place m a water 
bath at 60® for 10 nunuies Any blue colour produced should not be 
deeper than that given by i ml of standard phosphate solution (i ml s 
0 or mg PO4) treated simibrly 

7 Heavy Metals and Iron —Dissolve i g in 40 ml of water and 
5 ^ of dilute hydrochloric acid Boil to expel carbon dioxide cool, add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ** standard colours ” dejined in appendix 2 

8 Ammonia. — Warm x g with xo ml of sodium hydroxide solution 
No odour of ammonia should be perceptible 

9 Magnesium — Dissolve i g in 5 ml of dilute hydrochloric acid 
and 23 ml of water, add 5 ml of dilute ammonia solution and 5 ml of 
dilute acetic acid, heat to boilmg add 22 ml of ammonium molybdate 
solution {10 per cent ) in small quantities at a tune and boil gently for 
■15 Titmiftts torfi, adjust fne vrfiume to 50 nfi ani fffter ?iu 5 uh xA 
the filtrate add 20 ml of water and o 5 ml of a 0 i per cent aqueous 
solution of titan yellow and lo mL of sodium hydroxide solution Any 
pink colour produced should not exceed that given by o 2 ml of standard 
magnesium solution (t m! = o 1 mg \Ig) in 25 ml of water when 
treated with o 5 ml oftitanyellowsolutionand loml of sodium hydroxide 
solution 

10 Alkalis — Dissolve 5 g m 25 ml of dilute mtnc acid and add 
10 mL of dilute ammonia solution and 25 ml of ammonium carbonate 
solution Warm for a few minutes filter, and wash the preapitatc with 
water Evaporate the filtrate and wasbings to dryness and ignuc the 

IContirued m.erUaJ') 
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residue gcmlj to remove ammoiuum salts Dissohc the residue m loml 
of water and i ml of dilute mtnc acid add 2 ml of dilute ammonia 
solution and 2 ml of ammonium oxalate solution, allow to stand for i hour 
and filter Evaporate the filtrate to dryneSs to the residue add a drops 
of sulpliunc acid and ignite Not more than 5 mg of residue should be 
obtained 

It Assay —Dissolve 2 g in 50 ml of N/i HCI and 50 mL of water 
and titrate the excess of acid with N/i NaOH Using bromophenol blue 
IS indicator 

I ml N/i HCI = o 05005 g CaCO, 

Not less than 99 per cent should be indicated 


AnalaR 

CALCIUM CHLORIDE (DRIED) 

CaCI« + aq 

Maximum Limits of Impurities 


Reaction 
Sulphate (SO4) 

Nitrate (NOj) 

Phosphate (PO*) 

Silicate (SiO|) 

Heavy Metals (Pb) 

Iron (Fe) 

Bamim and Strontium (Ba 
Alkalis (Na) 

Arsenic (As|Os) 


pH net greater than 8 5 
ooi percent 
© o©4 per cent 
© 002 per cent 
0 o©4 per cent 
© 002 per cent 
0 eoi per cent 
Sr) o 02 per cent 

0 06 per cent 
o 0002 per cent 
(3 parts per millionl 


1 Description — Opaque deliquescent white masses 

2 Solubility — Dissohe 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — The reaction of a solution of 2 g m 50 ml of carbon 
dioxide free water should not be more alkaline than pH 8 5 using thjinol 
blue as indicator 

4 II Other Tests — ^These should be earned out as described under 
Calcium Chloride (Hydrated) Tests Nos 4 to ii usirgin each test one 
half the specified amount of the sample 

X2 Assay — Dissohe o 2 g m 50 ml of water and titrate with N/i© 
AgNO, using potassium chromate as indicator 

I ml N/ioAgNOa so 005549 g CaClj 
Not less than 70 per cent and not more llian 75 per cent should be indi 
cited 
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An ALA R 


CALCIUM CHLORIDE (HYDRATED) 

CaCl} 6H1O = 219 09 


Maximum ljiTn\ts of fmpui^Ues 


Reaction 
Sulphate (SOi) 

Nitrate (NOa) 

Phosphate (PO4) 

Silicate {S1O3} 

Heavy Metals (Pb) 

Iron (Fe) 

Banum and Strontium (Ba + Sr) 
Alkalis (Na) 

Arsenic (AsjOj) 


f-it 6 5 to 7 5 
o 005 per cent 

0 00a per cent 

0001 percent 
o 005 per cent 
o oor per cent 
o 0005 per cent 
o 01 per cent 
o 03 per cent 
o ooot per cent 

(i part per million) 


1 Description — Deliquescent colourless crystals 

2 Solubtlity. — Dissolve 5 g in 50 ml of water, a clear colourless 
solution should be produced One gram forms a clear solution m 6 ml 
of 90 per cent ethyl alcohol 

3 Reaction. — ^The reaction of a solution of 3 g in 50 ml of carbon 
dioxide free water should lie between the lunits of pH 6 5 and 7 5, using 
bromothymol blue and phenol red as indicators 

4 Sulphate. — Dissolve 2 g m 50 nd of water, add 1 ml of dilute 
hyatoeWone acid and 1 ml of barium cWonde solution and allow to stand 
for 6 hours No turbidity or precipitate should be produced 

5 Nitrate— -Dissolve 2 g m 10 nJ of water, add 10 ml of dilute 
sulphuric acid, allow to stand for 3 minutes with occasional stirnng and 
filter To lo ml of the filtrate add 1 ml of standard mdigo solution and 
10 ml of sulphuric acid and heat to boiling The blue colour should not 
entirely disappear 

6 Phosphate — Dissolve 2 g in 40 ml of water To 20 ml {retain 
the remainder for Test No 7) add 3 ml of dilute hydrochloric acid, 
1 ml of phosphate reagent No 1 and i ml of phosphate reagent No 2 
and place in a water-bath at 60“ for 10 minutes Any blue colour pro- 
duced should not be deeper than that giv en by 1 ml of standard phosphate 
solution (i ml = 0 01 mg POJ treated in a similar manner 

7 Silicate. — ^To 2 ml of the solution retained from Test No 6 add 
20 ml of water, i ml of dilute hydrochloric acid, t mi of phosphate re- 
agent No I and l ml of phosphate reagent No 2 and place m a water- 
bath at 60® for 10 minutes Any blue colour produced should not be 
deeper than that given by i ml of standard phosphate solution (i ml = 
0*01 mg PO4) treated similarly 

8 Heavy Metals and Iron — Dissolve 2 g m 45 ml of carbon 
dioxidc-free water, add 5 ml of dilute ammoxua solution and pass hj drogen 

(Continue/ ozfrUa/) 
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ANALAR STANDARDS 


CALCIUM CnUJRJDC {.HYDRATED)— eontin eJ 

sulphide through the solution for a few seconds Any colour produced 

should not be deeper than the standard colours * defined in appendix z 

9 Barium and Strontium — Dissohe i g in lo inl of water 
add 10 ml of calcium sulphate solution and allow to stand for 6 hours 
No turbidity or preapitatc should be produced 

10 Alkalis — Dissolve 5 g m too ml of water and add 10 ml of 
dilute ammonia solution and 25 ml of ammomum carbonate solution 
Warm for a few nunutes filter, and wash the precipitate with water 
Evaporate the filtrate and washings to dryness and ignite the residue 
gently to remo\e ammomum salts Dissolve the residue in 10 ml of water 
and I ml of dilute nitnc acid add 2 ml of dilute ammonia solution and 
2 ml of ammonium oxalate solution allow to stand for x hour and filter 
Evaporate the filtrate to drjmess to the residue add 2 drops of sulphuric 
acid and ignite Not more than 5 mg of residue should be obtained 

It Arsenic — Dissolve 5 g m 50 ml of water add 10 ml of 
stannated hydrochlonc acid and test as described in appendix 4 Any 
stain produced should not be greater than a 0 005 mg standard stam 


AnalaR 


CALCIUM SULPHATE (HYDRATED) 


CaS0,2H,O- 17’ 18 


Afaxtmum Limits of Impurities 


Carbonate (C 0 «) 
Chloride (Cl) 
Nitrate (NO,) 
Iron (Fe) 

Alkal s (Na) 
Arsenic (As, 0 ,) 

Loss on ign tion 


0 I per cent 
0 003 per cent 
o 004 per cent 
o 001 per cent 
o 03 per cent 
D 00P04 per cent 
(o 4 parts per null on) 
20 5 to 2t s per cent 


1 Description —A white powder 

2 Solubility — Slightly soluble in hot or cold water Dissolve i g 
in 50 ml of warm dilute hydrochloric acid A clear colourless solution 
should be obtained 

3 Carbonate — Bo 1 t g with 50 ml of water cool and titrate with 
N/io HCI using bromophenol blue as mdicator Not mote than 0 3 ml 
should be required 

4 Chloride — Boil 3 g with 50 ml of water and i mf dfutc mtric 
acid and filter hot to the cooled filtrate add 1 ml of silv cr n trate solution 
Any opalescence produced should not be greater than the standard 
opalescence defined in appendix 2 

5 Nitrate — Mix 05 g with 10 ml of water add i ml of standard 
indigo solution and 10 ml of sulphuric aad and heat to boding The blue 
colour should not entirely disa^icar 
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6 Iron — ^Boil 2 g with 2 ml ofdilute hydrochlonc acid and 6 ml of 
water and filter hot, treat4mi ofthelUtratewith i dropof N/io KMnO^, 
mix, add 5 ml of ammonium thioc^ioate solution and 10 ml of a mix 
ture of equal volumes of amyl alcohol and amjl acetate, shake vigorously 
and allow to separate Any colour produced in the upper lajer should 
not exceed that produced by treating i ml of standard iron solution 
(i ml =0 01 mg Fe) in the same manner 

7 Alkalis — Boil 2 g with 6 ml of hydrochloric acid and 100 ml of 
water, add a slight excess of dilute ammoma solution followed by 2 5 g 
of ammomum oxalate and digest on the water bath for one hour, filter, 
evaporate the filtrate to dryness and ignite gently to remove ammonium 
salts Dissolve the residue in 10 ml of water and i ml of dilute nitric 
acid, add 2 ml of dilute ammoma solution and 2 ml of ammonium oxalate 
solution, allow to stand for r hour and filter Evaporate the filtrate to 
dryness and ignite Not more than 2 mg of residue should be obtained 

8 Arsenic — ^Treat 5 g with 10 m! of stannated hydrochlonc acid 
and 50 ml of water and test as desenbed m appendix 4 Any stain 
produced should not be greater than a o 002 mg standard stain 

9 Loss on Ignition — Heat i g to dull redness The loss m weight 
should be not less than 205 mg and not more than 215 mg 

AnalaR 

CARBON DISULPHIDE 

CSt ” 76 14 

Maximum Limits of Impurities 
Acidity (SO|) o DOi per cent 

Non volatile Matter o 003 per cent 

Hydrogen Sulphide passes test 

1 Description — A clear, almost colourless liquid with a characteristic 
odour 

2 Solubility. — Insoluble in Wfatcr Miscible with absolute alcohol and 
with ether forming clear colourless solutions 

3 Acidity. — Add 25 ml to a mixture of 10 ml of carbon dioxide-free 

tvater, 02 rnJ of phenolphthalein solution and o 1 ml of N/io NaOH 
aii 4 tsVa'Kt ■«TgOTOm»cy pirls. cs/sren Tiut ixssappeai 

4 Weight per ml. at 20 \ — 1 261 to 1 266 g 

5 Refractive Index — n“ 162751016283 

6 Boiling Range — Not less than 95 per cent should distil between 
46® and 47® 

7 Non-voIatlle Matter,. — Evaporate 25 ml to dryness on a water- 
bath Not piore than 1 mg of residue should be left 

8 Hydrogen Sulphide — Shake 20 ml with 10 ml of water and i ml 
of lead acetate solution Ko darkening should be produced. 
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AnalaR 

CARBON TETRACHLORIDE 

CCI* = 153 84 


Maiimum Limits of finpunties 


Non volatile Matter 
Acidity 

Ionised Chlonde 
Free Chlorine 
Oxygen absorbed (O) 
Carbon Disulphide (CS ) 
Water (H, 0 ) 


0 0015 per cent 
no reaction 
no reaction 
no reaction 
0-0025 pcf “tit 
o 0005 per cent 
o 02 per cent 


1 Description — A clear colourless liquid with a charactenstic odour 

£ Solubility —Almost tnsolubJe m wafer TiJisciMe with alcohol and 
With ether forming clear colourless solutions 

3 Weight per ml at 20 *.— 1 592 to 1 595 g 

4 Refractive Index — nj® 1 459^ to i 4610 

5 Boiling Range— Not less than 95 per cent should distil between 
76* and 77* 

6 Non volatile Matter —Evaporate 20 ml to dryness on a water 
bath Not more than 0 5 mg of residue should be left 

7 Acidity and Ionised Chloride — Shake 10 ml with 10 ml of 
Water for i minute The aqueous layer should be neutral to litmus paper 
and on the addition of I ml ofsiJiernilntesolufion no opalescence should 
be produced 

8 Free Chlorine — Shake 10 ml with 2 ml of cadmium iodide 
solution and 3 ml of starch solution for i minute No blue colour should 
be produced 

9 Oxygen Absorption — Shake 10 ml with a cooled m xture of 
10 ml of sulphuric icid and 10 ml of N/io K.CrjO^ for 10 minutes 
dilute with 5© ml of water cool add i ml of potassium iodide solution 
and titrate the liberated lodmewith N/10 NajS Oj Not less than 9 5 ml 
of N/ro NajSjOj should be required 

10 Carbon Disulphide — Coil 10 ml ^vith i ml of absolute alcohol 
and 3 ml of potassium plumbitc solution for 15 minutes under a rcfluic 
condenser and allow to stand for 5 minutes No darkening should be 
produced in the aqueous 3 a)er 

II Water — ^Titrate 20 ml 0/ methyl alcohol electrometrically wiUi 
Karl Fischer reagent then add 20 g of the sample and again titrate iMth 
Ivarl Fischer reagent until a small excess is present and a permanent iodine 
colour has been established Immediatel) back titrate this excess electro 
metrically wth a standard solution ofwafenn methyl alcohol Thetolume 
of Karl Fischer reagent used after the addition of the sample should be 
equivdent to not more than 4 mg of water 
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AnalaR 

CEWC AMMONIUM NITRATE 

Ce(NOs)* 2 NH*NO, ^ 54 S -26 

Mazimiim Lunits of Tinpunties 

Chlonde (Cl) oooi per cent 

Sulphate (SO^) o 005 per cent 

Iron (Fe) o 002 per cent 

Alkalis and other Metals (as sulphates) o 05 per cent 

1 Description. — An orange-ycUou co’stallme powder 

2 Solubility. — Dissohe 5 g iti 25 ml of water and 25 ml of dilute 
sulphuric aad A clear solution should be produced which is orange- 
yellow when cold and orange-red when hot 

3 Chloride. — Dissolve i g in 50 ml of water, add i ml of dilute 
rutnc acid and i ml of stiver nitrate solution No opalescence should 
be produced 

4 Sulphate. — Dissolve i g in 10 ml of water, add i g of hydrox>- 
lamme h>drochlonde and, when the initial riiaction has subsided, boil until 
clear Cool, dilute to 50 ml with water, add i ml of hjdrochlonc acid 
and 1 ml of barium chlonde solution and allow to stand for 1 hour No 
turbidity or precipitate should be produced 

5 Iron. — Dissolve 0 5 g m 5 ml of water and 5 ml of dilute hydro- 
chloric acid, boil for i minute, cool and add i drop of N/io KAInO^, 
mix, add5m1 of ammonium thiocjanate solution and ro ml ofanuxture 
of equal volumes of amyl alcohol and amyl acetate, shake vigorously 
and allow to separate Any colour produced in the upper layer should 
not be greater than that produced by treating i ml of standard iron 
solution (i ml **0 01 mg Fe) m the same manner 

6 Alkalis and other Metals. — Dissohe 5 g m 100 ml of water, 
add 15 ml of dilute ammonia solution and boil Filter and vvasli well 
With hot water, eiaporate the filtrate to dryness, moisten the residue 
with a few drops of sulphunc acid, ignite and weigh Not more than 
2 5 mg should be obtained 

7 Assay. — Dissolve z g m 50 ml of water, add 10 ml of sulphunc 
acid and titrate with N/io FeSO^ (NH,USO« Uiing o-phenanthroline- 
ferrous complex as indicator 

I ml N/io FeSO, (\H,),SOj E o 05,83 g C<=(NO.), 2 NH,NO, 

Not less than 97 per cent, and not more than 102 per cent should be 
indicated 
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AnalaR 


CHLOROACETIC ACID 


CH,a COOH = 94 5o 
M aMmum Limits of Iminiiitics 


Sulphated Ash 
Chloride (Cl) 
Sulphate (SO|) 
Nitrate^ (NOj) 
Hea>’> Metals (Pb) 
Iron (Fe) 


0 05 per cent 
0 OD05 per cent 
o 005 per cent 
o 002 per cent 
o 0004 per cent 
o 0002 per cent 


1 Description — Colourless emtafs 

2 Solubility — Readily soluble in alcohol Dissolve 5 g in 50 ml 
of water a clear colourless solution should be produced 

3 Freezing Point — Not below 61® determined by mcltwg m a test 
tube and seeding ttith a crj-stal of the original material 

4 Sulphated Ash —Moisten 2 g withsulphunc acid and igaitegently 
Not more than t mg of residue should be left 

5 Chloride — Dissolve a g m 50 ml of water and add i ml of 
dilute zutne acid and t ml of silver mtrate soluDon No opalescence 
should be produced 

6 Sulphate — Dissolve 2 g in 50 ml ofwater and add : ml of dilute 
hydrochloric acid and i ml of barium chlonde solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

7 Nitrate — Dissolve i g m 10 ml of water add r ml of standard 
indigo solution and 10 ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappevr 

8 Heavy Metals and Iron— Dissolve 5 g >n 35 ml of water 
add 15 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any t»lour produced should not be deeper 
than the standard colours defined m appendix 2 

9 Assay — Dissolve 3 g m 50 ml of water and titrate with N/r 
NaOH using phenolphthalein as uidicator 

X ml N/x NaOH = o 09450 g CH,a COOH 
Not less than 99 per cent should be indicated 
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AnalaR 

UCHLORO-2.4-DINITROBENZENE 

(NO0,C,HjCl = 202 $6 
Maxunum Limit of Imputity 
Sulphated Ash o o2 per cent 

1 Description — ^\tl!ow crystals 

2 Solubility — ^Insoluble in water Soluble m ether Dissolve 2 g 
in 50 ml of 90 per cent alcohol A clear yellow solution should be pro 
duced 

3 Melting Point — 50® to 52® 

4 Sulphated Ash — Ignite 5 g very gently until most of the material 
has volatilised allow to cool moisten with sulphuric acid and gently 
re Ignite Not more than 1 mg of residue should be left 

AnalaR 

CHLOROFORM 

CHCl, 1*9 39 
Maximum Limits of Jmpimues 

Non volatile Matter o ©or per cent 

Acidity • no reaction 

Chloride no reaction 

Free Chlorine no reaction 

Ammonia no reaction 

Aldehyde no reaction 

Phosgene Decomposit on Products no reaction 

Foreign Organic Matter passes test 

Water o 05 per cent 

1 Description — A clear colourless liquid with a charactenstic odour 
Contains about 2 per cent v/v of alcohol as a preservative 

2 Solubility — Slightly soluble m mter Miscible in all proportions 

With alcohol and with ether 

3 Weight per ml at 20® — 1 474 to t 479 g 
4. Refractive Index — nf 1 4435 to 1 444$ 

5 Boiling Range — Not less than 95 per cent should distil between 
60® and 62® 

6 Non Volatile Matter — Evaporate 50 g to drjTiess on a wafer bath 
Not more than o 5 mg of residue should be left 


{Conhnued overleaf } 
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CHLOROTOIiAt—tofitinued 

7 Acidity —Shake lo ml with 25 nU of carbon dio'tide free water 
and allow to separate To 5 ml of the aqueous layer add o 1 ml of neutral 
litmus solution the colour produced should not differ from that of 5 m! 
of carbon dioxide free water to which o i ml of neutral litmus solution 
has been added 

8 Chloride — ^To 5 ml of the aqueous solution produced in Test 
No 7, add 0 I ml of silver nitrate solution No opalescence should be 
produced 

9 Free Chlorine — 'To e ml of the aqueous solution produced in 
Test No 7 add i ml of cadmium iodide solution and 1 ml of starch 
solution No blue colour should be produced 

10 Ammonia and Aldehyde — ^To to ml of the aqueous solution 
produced m Test No 7 add 05 ml of Nesslers reagent No yellow 
colour should be produced 

11 Phosgene Decomposition Products — Mix 15 ml uithoozg 
of vaniUm and 0 oa g of resorcinol and allow to stand m the dark 
for I hour The solution should remain perfectly clear and colourless 
and, on shaking with i ml of dilute anunonn solution and 4 ml of wter 
and allowing to separate the aqueous ]a>er should not show any immediate 
pmk colour 

12 Foreign Organic Matter — Shake 20 ml with 10 ml of sulphuric 
sad for ; minutes and allon to stand m the dark for 30 minutes Both 
lasers should remain colourless Separate the two layers and dilute 2 ml 
of the acid lajer with 5 ml of water no unpleasant odour should be 
produced and on the addition of 10 ml of water and 1 ml of silwr nitrate 
solution no opalescence should be produced 

Shake 15 ml of the separated chloroform layer from the above test with 
30 ml of water for 3 minutes separate the aqueous layer and add lo it 
I ml of silver nitrate solution No opalescence should be produced 
Shake 25 ml mthryml ofsuJphuricacid and 0 am) of fomialdcbyde 
solution and allow to stand m the dark for t hour The acid lajer should 
not be more tlian faintly coloured 

13 Water —Titrate 20 ml of methyl alcohol electrometricdlj with 
Karl Fischer reagent then add 20 ml of the sample and again titrate 
with Karl Fisier reagent imtil a small excess is present and a permanent 
iodine colour has been established Immediately back titrate this excess, 
elcctrometncally with a standard solution of water m methyl alcohol 
The volume of Karl Fischer reagent used after the addition of flte sample 
should be equivalent to not more than 10 mg of water 
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AnalaR 

CHROMIUM CHLORIDE * 

CrCls 6 H ,0 *= 26648 


Maximum Limits of Impunties 


Sulphate (SO4) 

Iron (Fe) 

Aluminium (AI) 

Ammonia 

Alkalis and other Metals (as sulphates) 


o 01 per cent 
o or per cent 
Q 05 per cent, 
no reaction 
o 3 per cent 


1 Description. — Dark green deliquescent crjstals 

a Solubility. — Dissolve i g in 50 ml of uater A clear dark green 
solution should be obumed 

3 Sulphate. — Dissolve i g in 50 ml of nater, add i ml of dilute 
hydrochloric acid and 1 ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

4 iron. — DissoUeoag m to ml of water, addi ml of dilute hydro- 
ch!oncacldandxdropofN/IC>K^^n04, imx,addsml of ammomum thio- 
cyanate solution and 10 ml of a mixture of equal volumes of amyl alcohol 
and amyl acetate, shake vigorously and allow to separate Any colour 
produced in the upper layer should not be greater than that produced by 
treating a ml of standard iron solution (x ml » o or mg Fe) in the 
same manner 

5. Atuminium — Dissolve 2 gv m 50 ml of cold water, add 3 g of 
sodium peroxide in small portions and boil, filter and wash with water 
Acidify the filtrate with hydrochloric acid, add a slight excess of dilute 
ammonia solution, boil off the excess of ammonia, filter, wash wnth hot 
water and ignite and weigh the residue Not more than 2 mg should be 
obtained 

6 AxxvTOfttwaL. — \ ^ vw to val wf ’alter, viA 5 roA tsvivim. 
hydroxide solution and boil No odour of ammonia should be perceptible 

7 Alkalis and other Metals. — Dissolve 2 g in 50 ml of water, 
add to ml of dilute ammonia solution, boil gently for 2 minutes and 
filter Evaporate 30 ml of the filtrate to dryness, moisten with sulphuric 
acid, Ignite gently and weigh the residue Not more than 3 mg should 
be obtained 

8 Assay. — Dissolve o 3 g in 100 ml of water, add 5 ml of sodium 
hydroxide solution and 2 5 g of sodium peroxide m smalt portions 
Boil for 10 mmutts, cool, add 40 m) of dilute sulphuric acid and 3 g 

(Conttnued oterleo/) 
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CnROMIUAf C/flDiUDr— fiw/Mws# 

of potassium iodide and titrate the liberated lodme with N/io Na S O 
using starch solution as indicator ' 

iml N/ioNa^/), = o 008883 g CrCIj 6HjO 
indicated^ ^ 


AnaiaR 

CHROMIUM POTASSIUM SULPHATE 
(Chrome Alum) 

CrKfSO^)* izHtO = 499 43 
Maximum Limits of Impurities 


Chloride (Cl) 
Chnwnatf fCrO^) 
Iron (Fe) 
Aluminium (Al) 
Ammonia 


0 001 per cent 
ovj pee cent 
0 03 per cent 
0 ©5 per cent 
no reaction 


1 Description.— Violet crystals or aystalJine powder 

2 Solubility. — Dissolve t g m 50 ml of water A clear tiolet-blue 
solution should be produced 

3 Chloride. — Dissolve i g in 50 ml of water and add : ml of 
dilute nitric icid and i ml of silver nitrate solution No opalescence 
should be produced 

4 Chromate.— Dissolve i g m 20 ml of water, add 3 ml of dilute 
ammonia solution, heat to boiling and filter The filtrate should be 
colourless 

5 Iron — Dissolve 0 i g in jo ml of water and add i ml of dilute 
hydrochlonc acid and i drop of N/10 KMnO^, mix, add 5 ml of am- 
monium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced in the upper layer should hot be greater than that 
produced by treating 2 ml of standard iron solution (i ml = 001 mg 
Fe) in the same manner 

6 Aluminium — Dissolve 5 g m 50 ml of cold water, add 3 g of 
sodium percrtide m smsAV poiwoia snd boi, fiivtt aswl Visah v.vlW viattt 
Acidify the filtrate with hydrochlonc aad, add a slight excess of dilute 
ammonia soluUon, boil off the excess of ammonia, filter, wash with hot 
water and ignite and weigh the resfdue Not more than 5 mg should be 
obtained 

7 Ammonia.— Dissohe I g ui ro ml 0/ water, add j ml of sodium 
hydroxide solution and boil No odour of ammonia should be perceptible 
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8 Assay — Dissohe o 5 g m 100 ml of water add 5 ml of sodium 
hydroxide solution and a 5 g of sodium peroxide m small portions 
Boil for to minutes cool add 40 ml of dilute sulphunc acid and 3 g 
of potassium iodide and titrate the liberated iodine with N/io NajSjOj 
using starch solution as indicator 

I ml N/10 NijSjOa — o-oibbs g CrK(S04)2 12H2O 
Not less than 99 5 per cent and not more than too 5 per cent, should 
be indicated. 


AnalaR 

CHROMIUM TRIOXIDE 

CrOj — too 01 

Maximum Lmww of Impurities 

Sulphate (SOJ 0 02 per cent 

Nitrate (NOj) o 004 per cent 

Iron (Ft) o ox per cent 

Aluminium and Chromium Salts no reaction 

Alkalis (Na) o i per cent 

1 Description —Dark red crystals or crystalime penvder or almost 
black ciystalhne masses 

z Soiubdity — Dissohe 5 g m 50 ml of water A clear orange 
coloured solution should be produced 

3 Sulphate —Dissolve i g m 50 ml of water and add i ml of 
dilute hydrochloric acid and x ml of banum chloride solution and allow 
to stand for 3 hours No turbidity or preapitate should be produced 

4 Nitrate — Dissolve t g m 5 nd of water add 6 ml of dilute 
ammonia solution heat to boiling add 3 g of banum chlonde 
dissolved in 10 ml of water and filter To xo ml of the filtrate add 
I ml of standard indigo solution and 10 ml of sulphunc acid and heat to 
boiling The blue colour should not entirely disappear 

5 Iron — Dissolve o i g in 25 ml of water add a 5 ml of dilute 
hydrochloric acid and pass sulphur dioxide dirough the solution until 
the chromate is completely reduced Boil until the excess of sulphur 
dioxide IS removed cool and adjust the volume to 25 ml Add i nJ of 
dilute hydrochloric acid and 1 drop of N/10 livMnO« mix add 5 ml of 
ammonium thiocyanate solution and 10 nd of a mixture of equal volumes 
of amyl alcohol and amyl acetate shake vigorously and allow to separate 
Any colour produced m the upper layer should not be greater than that 
produced by treating i ml of standard iron solution (r ml =001 mg Fe) 
in the same marmer 

6 Aluminium and Chromium Salts — Dissolve i g m 50 ml 
of water and add 5 ml of dilute ammonia solution The resulting solution 
should be pale yellow and free from turbidity or preapitate 

D {ConUnMd oterleaf) 
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CHROMIUM TRlOXIDE—tontinutd 

7 Alkalis— Ignite I g m aporeelain crucible fitted v.ith a hd, extract 
the residue ^\^th 30 ml of liot water and filter Evaporate the filtrate 
and tgnite the residue gentl) Treat the residue with 20 ml of hot water, 
filter, eiaporate and ignite Not more than 5 mg of residue should be 
obtained 

8 Assay. — Dissolve i g uj sufficient water to produce 250 ml , 
to 25 ml of this solution add a g of potassium iodide and 10 ml of 
dilute hjdrocWonc acid and tilmtc the liberated lodme with N/io NajSjOa 
using starch solution as indicator 

1 ml N/10 Na^jOj = o 003333 fi CrOj 
Not less than 99 per cent should be indicated 


AnalaR 

CITRIC ACID 


COOH CH, C(OH)(COOH) CH, COOH H ,0 » *10 14 


Maximum Limits of Impuniici 


Ash 

Chloride <Cl) 
Sulphate (SO4) 
Oxalate (C, 0 () 
Tartrate 
Lead (Pb) 

Iron (Fc) 
Arsenic (AstOj) 


0 0! percent 
0 0065 per cent 
0 002 per cent 
0 ot per cent 
passes test 
o oooz per cent 
0 oooi per cent 
000001 per cent 
(o t part per million) 


t Description — Colourless crystals 

2 Solubility. — ^Dissolve 5 g m 50 ml of water A dear colourless 
solution sliould be produced 

2 Ash — Igmte 10 g , not more than i mg of residue should be left 

4 Chloride. — Dissolve 2 g m 50 ml of water and add i ml of dilute 
nitnc acid and 1 ml of silver nitrate solution No opalescence should 
be produced 

5 Sulphate — Dissolve 5 g in 50 ml of water and add t ml of 
dilute hydrochloric acid and i ml of banum chlonde solution and allow 
to stand for 6 hours No turbld^^ or preapitate should be produced 

6 Oxalate— Dissolve i g in 4 ml of water, add 2 ml of hjdro- 
chloric aad and boil for i minute with about l g of granubted zwc.. 
Allow to stand for 2 nunutes, decant into a test tube containing o 25 ml 
of a 1 per cent aqueous solution of phenylhjdrazine hydrochlondc and 
heat to boding Cool rapidly, add an equal volume of h>drochlonc acid 
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and o 25 ml of a 5 per cent aolution of potassium ferncyanide and shake 
No red colour should be produced 

7. Tartrate. — Heat t g of the pondered aad wth 10 ml of sulphunc 
acid at 100® for to minutes The solution may become jelW but should 
not become brmvn 

8 Lead. — Dissolve za g m 40 ml of dilute ammonia solution, add 

1 ml of potassium cyanide solution, dilute with wratcr to 50 ml and add 

2 drops of sodium sulphide solution Any colour produced should not be 
deeper than that given by the addition of 2 drops of sodium sulphide 
solution to 50 ml of an aqueous solution containing 2 g of the sample, 
10 ml of dilute ammonia solution, t ml of potassium cyanide solution 
and 2 ml of standard lead solution (t ml ;= o-oi mg Pb) 

9 Iron. — ^Dissolve 5 g in to ml of water and add i ml of dilute 
hydrochloric aad and i drop of N/io RMnO*, mix, add 5 ml of 
ammonium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate , shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater thii that 
produced by treating 0 j ml of standard iron solution (i ml =* o 01 mg 
Fe) m the same manner 

xo Arsenic.— Dissolve 10 g m 50 m! of water, add to ml of 
stannated hydrochloric aad and test as described m appendix 4 Any 
stain produced should not be greater than a o 001 mg standard stain 

It Assay.— Dissolve 3 g m 50 ml of water and titrate with N/i 
NaOH using thymol blue as indicator 

1 ml N/i NaOH s o 07005 g 
Not less than 99 5 per cent should be mdicated 

AnalaR 

COBALT CHLORIDE 

CoClj 6HjO = 237 95 
hlaximum Limtis of Impurities 

Sulphate (SO<) o or per cent 

Nideel (JNil • o Qta pec cent 

Iron (Fe) 0 003 per cent 

Zme (Zn) o 005 per cent 

Alkalis and Alkaline Earths (Na) q 03 per cent 

1 Description. — Deep red crystals or crystalline powder 

2 Solubility. — Dissolve 5 g in 50 ml of water A clear pink solution 
should be produced 

3 Sulphate. — Dissolve i g m 50 ml of water, add i ml of dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to stand 
for I hour No turbidity or preapitate should be produced 

{ConUrmtd on trlea} ) 
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COBALT CHLORIDE—mvhnutd 

4 Nickel. — Dissohc i 6 g m loo ml of a lo per cent w/\ solution 
of potassium thiocyanate De-oxj^nate by passing a stream of hydrogen 
for fi\e minutes and polarograph over the range — o 25 volts to — o 6j 
volts, with an applied potential of a bolts Return the solutron in the 
polarographic cell, together with tlie mercury, to the solution under test 
Add 2 ml of standard nickel solution (i ml = 0 i mg Ni), m i x well, 
and polarograph as before The wate height obtained m the first experi 
ment should not be greater than the mcrcase in height obtained m the 
second experiment 

5 Iron — Dissolve 5 g m 50 ml of water, add 0 5 g of zinc oxide 
and boil for I minute Filter and wash with water DissoUe the residue 
in 4 ml of dilute hjdrochlonc acid and 50 ml of water, add o 5 g of 
zinc oxide and bod for i minute Filter and ivash with w-ater Re 
dissolve the residue in 5 ml of dilute hydmchlonc acid and dilute with 
Avater to 50 ml To 10 ml add 1 ml of dilute hydrochlonc acid, i drop 
of N/io KMnO, and 5 ml of ammonium thiocyanate solution Any 
pink colour produced should not be greater than that obtained by treating 
15 ml of standard iron solution (i ml =0 01 mg Fe) m a similar manner 

6 Zinc — Dissolve 5 g in 20 ml of water, add 1 ml of dilute hjdro 
chloric acid and 5 ml of ammonium thiocyanate solution and extract 
with 15 ml of ether Evaporate the ether from the ethereal extract and 
to the residue add cautiously o 5 ml of nitric acid When the vigorous 
reaction has ceased evaporate to dryness dissolve the residue m i drop 
of dilute hydrochlonc acid and 4 ml of w-ater, boil and filter To the 
filtrate add potassium cyanide scilution (2 to 3 ml ) unti' the precipitate 
formed just redissolves Pass a current of air through the solution for 
5 minutes add 2 ml of formaldehyde solution and 2 drops of hydrochlonc 
acid and allow to stand for i hour No turbidity or precipitate should 
be produced 

7 Alkalis and Alkaline Earths. — Dissolve 2 g m 50 ml of 
ivater, add 5 g of anmomum cblonde and 5 ml of dilute ammonia 
solution and precipitate the cobalt with hydrogen sulphide , filter, evaporate 
the filtrate to drjiicss, moisten withsulphunc acid, ignite gently and weigh 
the residue Not more than 2 mg should be obtained 

8 Assay. — Dissolve 2 g in 75 ml of water, add 2 g of hydrazmc sul- 
phate, 10 ml of dilute hydrochloric acid and warm until solution is com 
plete Slowly add 15 ml of strong ammonia solution with vigorous stir- 
ring, dilute to 150 ml w ith water, warm to 70° and electrolyse the soluuon 
at this temperature, for i hour with a current of 3 amperes, using a weighed 
platinum cathode, as desenbed in appendix 5 Wash the cathode with 
water, then with acetone, dry and weigh 

Weight of Co X 4*037 = weight of C 0 CI 3 6H,0 
Not less than 97 5 per cent should be indicated 
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AnalaR 

COBALT NITRATE 


Cq(NO 0»6H»O«291O5 


Maxunum Linuts of Impurities 


Chlonde (Cl) 

Sulphate (SO«) 

Nickel (Ni) 

Iron (Fe) 

Zinc (Zn) 

Alkalis and Alkaline Earths (Na) 
Ammonia 


o ooi per cent 
o oi per cent 
o Oi per cent 
o 003 per cent 
o 005 per cent 
o 03 per cent 
no reaction 


I Deseriptton — ^Deliquescent red cr^-stals 

a Solubility — DissoUc5g 1050 ml ofuater A clear pink solution 
should be produced 

3 Chlonde — ^DissoKe i g m 50 ml of rrater and add i ml df 
dilute nitnc aad and r ml of silver nitrate solution No opalescence 
should be produced 

4 Sulphate— Dissolve i g ui 50 ml of water add i ml of dilute 
h>droch]onc acid and i ml of barium chlonde solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

5 Nickel — Dissolve 2 g in 100 ml of a 10 per cent w/v solution of 
potassium thioepnate and proceed as in Test \o 4 in the specification for 
Cobalt Chlonde 

6-8 Tests for Iron, Zinc, Alkalis and Alkaline Earths are 
earned out as described for Cobalt Chloride 

9 Ammonia — Dissolve 1 g in 10 ml of water add 5 ml of 
sodium hydroxide solution and boil No odour of ammonia should be 
perceptible 

10 Assay — Dissolve 2 g in 10 ml of water add lo ml of sulphunc 
aad and evaporate almost to dryness on a sand bath Allow to cool add 
75 ml of water 2 g of hjdraxine sulphate and 10 ml of dilute hydro- 
chloric aad and warm umil solution is complete Slowlj add 15 ml of 
strong ammonia solution with vigorous stirring dilute to 150 ml with 
water warm to 70® and electrolj'se the solution exactly as described for 
Cobalt Chloride 

Weight of Co X 4 938 = weight of Co(N03), 6HjO 
Not less than 97 5 per cent should be indicated 
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AnalaR 

COBALT OXIDE 

A vanable mixture of 

Co, 0 , « i6s SS 
and C01O4 = 240 82 


Maximum Limits of Impunties 

Chloride (Cl) 

Sulphur Compounds (SO4) 

Nickel (NO 

Iron (Fe) 

Alkalis and Alkaline Earths (Na) 

2 Description —A greenish black powder 

2 SoliiblIlty4— Boil i g with ? mJ of hjdrochlonc aud for j minute 
and dilute wth tt-ater to 50 ml \ clear solution should be obtained 

3 Chloride. — Bod 1 g with 50 ml of water and 2 of ml dilute 
nitric acid, cool and filter To the filtrate add i ml of silver nitrate 
•olution An} opalescence produced should not be greater than the 
stindard opalescence defined in appendix 2 

4 Sulphur Compounds,— Boil t g with 3 ml of h>drochloric acid 
and I jnJ 0/ nitric acid, dilute vnth water to j 0 jijJ , add 5 ml of banum 
chlonde solution and allow to stand for i hour No turbidity or prcapitate 
should be produced 

5 Nickel —Dissohe 05 g in 3 ml of hjdrochloric acid, evaporate 
to dryness on a water-bath, dissohe the residue in 100 ml of a 10 per 
cent w/v solution of potassium th>oc)anate and proceed as in Test No 
4 in the specification for Ciibalt Chloride 

6 Iron — Dissohe 2 g m to ral of bydrochlonc acid and evaporate 
to dryness wnthout baking Dissolve in 50 ml of water and 1 ml of 
dilute hjdrochlonc acid, add o $ g of ainc oxide and boil for r minute 
Filter and wash widt water Dissolve the residue in 4 ml of dilute h) dro- 
chlonc acid and 50 ml of water, add o 7 g of zme oxide and boil for 
I minute Filter and wash with water Redissohe the residue in 5 ml 
of dilute hjdrochlonc acid and dilute to 40 ml with water To 20 ml 
add I ml of dilute hydroclilonc aad, i drop of N/io KMnO* and 5 ml 
of ammonium thiocjanatc soluuon Any pink colour produced should 
not be greater than tlut obtained by treating 6 ml of standard iron solution 
(2 mL = 0 01 mg Fc) m a simifar 2nann£r 


001 percent 
001 percent 
o 04 per cent 
o 003 per cent 
o ©6 per cent 
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7 Alkalis and Alkaline Earths — Dissohe 2 g m 10 ml of hydro 
chlonc acid add 50 ml of water, 12 g of ammonium chlonde and a slight 
excess of dilute ammonia solution and precipitate the cobalt \nth h) drogen 
sulphide filter and CNaporate the filtrate to dryness To the residue 
add 2 drops of sulphuric acid ignite gently and weigh the residue Not 
more than 4 mg should be obtained 


AnalaR 

COBALT SULPHATE 


C0SO4 7H|0 s= 281 X2 


Maximum Limits of Impunttes 


Chloride (Cl) 

Nitrate (NO,) 

Nickel (NO 
Icon (Fe) 

Zinc (Zn) 

Alkalis and Alkaline Earths (Na) 


o 001 per cent 

0 002 per cent 

001 percent 
o 003 per cent 
o 005 per cent 
0 03 per cent 


1 Description —Small red crystals or crv'stallme powder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear pmL solution 
should be produced 

Chloride— Dissolve i g in 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence 
should be produ«d 

4 Nitrate — Dissolve 1 g in 10 ml of water add t ml of standard 
mdigo solution and 10 ml of sulphunc acid and heat to boiling The colour 
of the resulting solution should be a bluer shade of purple than that 
obtained by treating 1 g with 10 ml of water and lojnl of sulphuric 
acid and heating to boiling 

5 Nickel — Dissolve 2 g in 100 ml of a to per cent w/v solution 
of potassium thiocyanate and proceed as in Test No 4 in the specification 
for fibbalt Chlonde 

6-8 Tests for Iron, Zinc, Alkalis and Alkaline Earths are 
earned out as described for Cobalt CUonde 

9 Assay — Carry out the assay as described for Cobalt Chloride 
)\ eight of Co X 4 769 = weight of CoSO^ 7HsO 
Not less than 97 5 per cent should be indicated 
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Ana LA R 

COPPER 


Cu = 63 54 


Maztmum Lumts of Impunties 


Aad insoluble Matter 
Tm (Sn) 

Silver (Ag) 

Iron (Fe) 

Bismuth (Bi) 

Lead (Pb 
Arsenic (AsjO*) 


nil 

o-ooj per cent 

0 001 per cent 

001 percent 
o 0006 per cent 
o 003 per cent 
o 0002 per cent 

(2 parts per million) 


I Description — A bright reddish metal 

3 Solubility — Dissohc 10 g in 30 ml of nitric acid and 30 m! of 
tvater and adjust wth water to f>o ml A clear blue solution should be 
produced Retain this solution for tests 3 to 6 
3 Tin — To 6 ml of the above solution add 6 ml of water and 4 ml 
of phenylarsomc acid solution (lo per cent) No turbidi^ slould be 
produced 


4 Silver —To 24 ml of the solution from Test No 2 add 50 ml of 
water and i ml of dilute hydrochloric aad No opalescence should be 
produced 

5 Iron — Evaporate 3 mi of the solution from Test No a to i ml 
dilute to 100 ml with water and add to ml of sulphunc acid Electrolyse 
the solution for 30 minutes with a current of 2 amperes as descnbed m 
appendix 5 Remove the copper from the cathode with nitric and, add 
1 g of urea to the solution and electroij'se for a further 15 imnutes using 
a current of r ampere Evaporate the solution to i ml and dilute with 
water to 50 ml To 10 ml add io ml of water i ml of dilute hydro 
chloncacid i drop of N/io KMnOj and5 ml of ammonium thiocyanate 
solution Any pink colour product should not be deeper tlian that 
obtained by the addition of 5 ml of ammonium thiocyanate solution to 
a solution containing 15 ml of water i ml of dilute hydrochloric acid 

I ml of standard iron solution (1 ml — o 01 mg Fe) and i drop of N/10 
KMnO* 

6 Bismvth — Dissolve r g of aluminium ammonium sulphate m 18 
ml of the solution from Test No 2 add i3 ml of water and strong 
ammonia in sufficient excess to retain all the copper m solution Heat 
to boiling filter immediately and wash -widi hot dilute ammonia solution 
until the washings are colourless Suspend the prcapitate in 25 ml of 
water add 4 ml of nitnc acid and warm until dissolved Again add 
ammonia m excess filter hot and wash with dilute ammonia solution 
until the precipitate is colourless Suspend in 25 ml of water add 5 ml 
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of dilute sulphunc acid, boil until almost clear then add a further 6 ml 
of dilute sulphunc acid m small portions and continue boiling until the 
solution IS quite clear Cool, dilute to 40 ml , add 0 i ml of sulphurous 
acid * and 5 ml of potassium iodide solution and dilute with ivater to 
50 ml Any colour produced should not be deeper than that of a solution 
contaimng 32 ml of ^^ater, n ml of dilute sulphunc acid, 1 5 ml of 
standard bismuth solution (i ml = o 01 mg Bi), o i ml of sulphurous 
acid and 5 ml of potassium iodide solution 

7 Lead. — Dissolve 2 5 g in 10 ml of nitnc acid and 10 ml of water 
and to the hot solution add o i g of ferrous sulphate Cool, add too ml 
of water and strong ammonia solution m sufficient amount to redissolve 
all the copper Filter or cenlnfuge and wash or extract the precipitate 
twice with dilute ammonia solution Redissolve in i ml of dilute hydro- 
chlonc acid, add ammonia in excess and again filter or centnfuge Re- 
dissolve the precipitate m 1 ml of dilute hydrochlonc acid and 45 ml 
of water, add 0 5 g of hydroxylamine hydrochloride, heat to boiling, 
cool and dilute with water to 45 ml Add 10 drops each of bromophenol 
blue and thymol blue solutions, then sodium hydroxide solution until 
the colour isjust violet, followed by N/i HjSO^ until just yellow Polaro- 
graph over the range —0 3 volt to — o 8 volt Return the solution m the 
poUrographic cell, together with the mercury, to the solution under test, 
add 0 05 ml of standard lead solution (1 ml s= 1 mg Fb), mix well and 
polarograph as before The wave height m the first experiment should 
be less than the increase in height obtained in the second expenment 

8 Arsenic.— Mix 5 g with 4 g of potassium chlorate and 15 ml 
of water, add 20 ml of hydrocldonc acid in small portions at a time 
until all the copper is dissolved and boi) gently to remove the excess 
of chlorine Add 10 ml of water, to ml of hydrochlonc acid and sufBaent 
stannous chloride solution to decolonse the solution, and distil 40 ml , to 
the distillate add 20 ml of water and a few drops of stannous chlonde 
solution and test as desenbed in appendix 4 Any stain produced should 
not be greater than a 0 01 mg standard stain 

AnalaR 

CUPFERRON 

(Ammonium A^'-Nitrosophenylhydroxylamtne) 

C,HjN(NO)ONH, = t55 15 
Manmum Limit of Impurity 
Sulphatcd Ash o z per cent 

I Description — ^^^llte to biscuit coloured ciystalline flakes, readily 
discolounng on exposure to air or light This decomposition is retarded 
by keeping a piece of ammonium carbonate in the bottle 

* Sulpburous Acid.— Prepare • «atunt«d noUit on of lulphur dioxide in water at 
about 35* and dilute Hiib an equal tolune of «ater The solution must be freshly prepared 

(Conttnued crerfro/J 
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CVPPERRON—contv Ufd 

2 Solubility— A solution of i g m 50 ml 0/ «^ter should be no 
more tJian pale yellow and no more than slightly turbid 

3 Sulphated Ash — \toisten 1 g wth sulphunc acid and ignite 
iNOt more than a mg of residue should remain 


AnaiaR 

CUPRIC ACETATE 

(CH, COO),Cu H ,0 =« £99 64 
Maximum Lumts of Impurities 

Chloride fCl) 0 ooi per cent 

Sulphate (SOJ oot percent 

Iron (Fe) eoi percent 

Alkalis and other Metals (as sulphates) o 1 per cent 

Arsenic (A3»Oj) oooi percent 

(i© parts per million) 

1 Description —Dark green transparent cr>-stals or ciystallme powder 

2 Solubility — Dissolve t g m 50 ml of water and i ml of dilute 
acetic acid A clear blue solution should be produced 

3 Chloride — Dissolve 1 g m 50 ml of witer add i ml of nitric acid 
and I ml of silver nicraie solution No opalescence should be produced 

4 Sulphate— Dissolve 1 g in ml of urater add i ml of hydro 
chloric acid and 1 ml of banum chloride solution and allow to stand for 
z hour No turbidity or preapitite should be produced 

5 Iron — To 2 g add 3 ml of mtnc acid followed by 3 ml of sul 
phunc acid Evaporate to dryness add i ml of nitnc acid and r ml 
of sulphunc acid and heat to fuming Cool, add 100 ml of water, 10 ml 
of sulphunc acid and i drop of mtnc aad and electrolyse the solution 
for 30 minutes with a current of z amperes as desenbed m appendix 5 
Remove the copper from the cathode with mtnc aad add i g of urea 
to the solution and electrolyse for a further 15 minutes using a current of 
I ampere Retain 85 ml of the solution for lest No 6 To 6 ml add 15 
ml of water i ml of dilute hydroeWone acid, i drop of N/to hMnOf 
and 5 ml of ammonium thiocyanate solution. Any pink colour produced 
should not be deeper than that obtained by the addition of j ml of 
ammonium thiocyanate solution to a soluuon containing 20 ml of water 
r mi' 0/ di'cfi-e Aj efiSSwUswr aewi r of jiaodir'd .'JSv? .«Jy.UAo /j ml 
= o 01 mg Fe) and i drop of N /lo KMnO^ 

6. Alkalis and other Metals — Evaporate 8^, ml of the solution 
from Test No 5 to dryness ignite gently and weigh the residue Not 
more than i 5 mg should be obtained 

7 Arsenic.— Heat i g with i ml of sulphunc acid until fumes of 
sulphunc acid are evolved, cool, add 5 ml of water and again heat to 
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fummg Cool, dissolve the residue m 20 ml of 20 per cent hydrochloric 
acid, add sufficient stannous chlonde solution to decolonse and distil 
15 ml To the distillate add a few drops of bromine solution remove the 
excess of bromine by a few drops of stannous chlonde solution, add 45 
ml of M-ater and test as described in appendix 4 Any stain produced 
should not be greater than a o 01 mg standard stain 
8 Assay. — Dissolve 0 8 g in 50 ml of water, acidify with dilute 
acetic acid, add 3 g of potassium iodide and titrate the liberated iodine 
with N/io Na2S20j using starch solution as indicator 

1 ml N/io NajSjOa s o 01996 g (CHj COO)jCu HjO 
Not less than 99 per cent should be indicated 


AnalaR 

CUPRIC AMMONIUM CHLORIDE 


CuCl, aNH«CI aHjO =• 277 48 


Maximum Limits of Impurities 


Free Aod 
Sulphate (SO^) 

Iron (Fe) 

Banum (Ba) 

Alkalis and other Metals (as sulphates) 
Arsenic (As^Os) 


passes test 

0 005 per cent 

001 percent 
0 01 per cent 
o I per cent 
0 0005 per cent 

(S parts per miUion) 


1 Description — Pale blue crystals 

2 Solubility. — Dissohe5g in 50 ml ofivater A clear blue solution 
should be produced 

3 Free Acid. — Dissolve i g in 20 ml of water, add 0*05 ml of 
N/i Na^COs and allow to stand for 15 hours A precipitate should be 
formed 

4 Sulphate — Dissolve z g in 50 ml of water and add i ml of 
dilute h)drDchlofic acid and i ml of banum chlonde solution and allow 
to stand for i hour No turbidity or precipitate should be produced 

5 Iron — Moisten 2 g with sulphunc acid and evaporate to dryness 
Remoisten «ith sulphunc acid and heat to fuming Dissolve the residue 
in too ml of water add 10 ml of sulphuric acid and i drop of nitric 
acid and electrolyse the solution for 3oimnutes with a current of 2 amperes 
as described m appendix 5 Remove the copper from the cathode with 
mtne acid add 1. g of urea to the solution and electrolyse for a further 
15 mmutes using a current of i ampere Retain 85 ml of the solution 
forTestNo 7 To 6 ml addi5nil of water, i ml of dilute hjdrochlonc 
acid I drop of N/10 OlnO^ond 5 ml ofammoruum thiocyanatesolution 
Any pink colour produced should not be deeper than that obtained by 
the addition of 5 ml of ammonium thioi^anate solution to a solution 

(ContjrzufJ oterhaf) 
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CUPRIC AMMONIUM CJJLORIDE-<imhmifJ 

containing 20 ml of w-ater, i ml of dilute hjdrochlonc acid, i ml of 
standard iron solution (i ml = o 01 mg Fc) and 1 drop of N/io KMn04 

6 Barium— Dissolve i g m 50 ml of water, add i ml of dilute 
sulphuric acid and allow to stand for i hour No turbidih or preapitate 
should be produced 

7 Alkalis and other Metals —Evaporate 85 ml of the solution 
from Test No 5 to drjTiesa, igmte gently and weigh the residue Not 
more than i 5 mg should be obtained 

8 Arsenic— Dissohe 2 g in 10 mL of hjdrochlonc acid and 9 ml 
of water, add sufficient stannous chlonde solution to decolorise and 
distil 15 ml To the distillate add 45 ml of water and test as descnbed 
in appendix 4 Any stain produced should not be greater a o 01 mg 
standard stain 

9 Assay. — Dissolve l g in 50 ml of water, add $ ml of dilute acetic 
acid and 3 g of potassium lo^de and titrate the liberated iodine with 
N/10 NajSjO, using search solution as indicator 

I ml Nyio NajSjO, s o 0277; g CuCl. zT-iHiCiallfO 
Not less than 99 per cent should be indicated 

AnalaR 

CUPRIC CHLORIDE 

CuCif 2 H,o k 170 49 
Maumum Limits of Impunties 

Sulphate (SO4) o oi 

Iron (Fe) 0 02 

Baniun ^a) o 01 

Alkalis and other Metals (as sulphates) o 07 
Oxygen absorbed (O) o 008 per cent 

Arsenic (As|Oj) 0 0005 per cent 

(S parts per million) 

1 Description — Moist blue, bluish green or green crj-stals 

2 Solubility — Dissolve 5 g rn 50 nd of 90 per cent ethyl alcohol, 
a clear green solution should be pi^uccd Dissolve 5 g in 10 ml of 
water, a clear deep green solution should be produced which on dilution 
to 50 ml becomes blue 

3 Sulphate— Dissolve x g in 50 ml of water, add i ml of dilute 
hydrochloric acid and i ml of faanum chlonde solufion and allow to 
stand for i hour No turbidity or preapitate should be produced 

4 Iron —Moisten 2 g with sulphunc acid and eraporate to dryn^ 
Tlemoisten widi sulphuric acid and beat to fuming Dissolve tlic residue 
in too ml o^^^atcT. add id ml of sulphunc acid and i drop of nitnc acid 


per cent 
per cent 
per cent 
pec cent 
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and electrolj'se the solution for 30 nunutes with a current of 2 amperes 
as described in appendix 5 Remove the copper from the cathode with 
njtnc acid, add x g of urea lo the solution and elcctroljse for a further 
15 minutes using a current of i ampere Retam 85 ml of the solution 
for Test No 6 To 3 ml add 18 ml ofwater, iml of dilute hjdrochlonc 
acid, I drop of N/iq KMnOjands ml of ammomumthiocjanate solution 
Any pink colour produced should not be deeper than that obtained by 
the addition of 5 ml of ammonium thioc)anate solution to a solution 
containing 20 ml of uater, i ml of dilute hjdrochlonc acid, 1 ml of 
standard iron solution (i ml =001 rag Fc) and i drop of N/io KMn04 

5 Barium — Dissolve i g m 20 ml of nater, add o 5 ml of dilute 
sulphunc acid and allow to stand for 1 hour No turbidity or precipitate 
should be produced 

6 Alkalis and other Metals — Evaporate 85 ml of the solution from 
Test No 4 to dryness, igiute gently and weigh the residue Not more 
than z mg should be obtained 

7 Oxygen Absorption — Dissolve 5 g in 50 ml of water, add 
5 ral of dilute hjdrochlonc acid and titrate with N/io KMnO^ using 
0 tolidine as indicator • Not more than 0 5 ml of N/10 KMn04 
should be required 

8 Arsenic-^DissoUe 2 g 10 10 ml of hydrochlonc acid and 9 ml 
of tvater, add sufficient stannous chlonde solution to decolorise and distil 
15 ml To the distillate add 45 ml of water and a few drops of stannous 
chlonde solution and test as desenbed iiv appendix 4 Any stain produced 
should not be greater than a o 01 mg standard stain 

9 Assay.— Dissolve 0 8 g in 25 ml of water, add 5 nJ of dilute 
acetic acid and 3 g of potassium iodide and titrate the liberated iodine 
With N/io NajSjOj using starch solution as indicator 

I ml N/io NajSjOj =: 0-01705 g CuCljaHjO 
Not less than 98 per cent should be indicated 

AnalaR 

CUPRIC NITRATE 

CufNO,), 3H,0 *= a4t 60 
Maiumum Lanuts of Impurities 

Chlonde <Cl) o oot per cent 

Sulphate (SOi) o 005 per cent 

Iron (Fe) o 02 per cent 

Banum (Ba) o ox per cent 

Alkalis and other Metals (as sulphates) 0 z per cent 
Arsenic (AsjOj) o coos per cent 

(S parts per million) 

IConitfiued fA.trUaJ') 
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CUPRIC I^ZTR ITF — conttnutJ 

1 Description — H>'groscopic blue crj-stals having an odour of nttnc 
acid 

2 Solubility— Dissolve 5 g 1050 ml of water A dear blue solution 
should be produced 

3 Chloride— Dissolve i g m 50 ml of water and add x ml of 
dilute mine acid and i ml of silver nitrate solution No opalescence 
should be produced 

4 Sulphate — Dissolve 5 g in 50 ml of water add x ml of dilute 
hydrochlonc acid and 1 mt of banum chloride solution and allow to stand 
for 6 hours No turbidity or preapitHc should be produced 

5 Iron — Dissolve 2 g m 100 ml of water add 10 ml of sulphunc 
aad and electrolyse the solutiOQ for 30 mmates with a current at z amperes 
as described in appendix 5 Remove the copper from the catliode with 
mtnc acid add i g of urea to the solution and electroijse for a further 
15 minutes using a current of 1 ampere Retain 85 ml of the solution for 
Test No 7 To 3 ml add 20 ml of water 1 m! of dilute hydrochloric acid 
r drop of N/xo K^fn04 and y ml of ammonium tbiocpnaCe solution 
Any pink colour produced should not be deeper than that obtained by 
adding 5 ml of ammonium thiocyanate sotuuon to 3 solution containing 
20 ml of water i ml of dilute hydrochlonc aad 1 ml of standard iron 
solution (i ml — 0 01 ing Fe) and 1 drop of N/io KMnO* 

6 Banum — Dissolve 1 g in 50 ml of water add 0 5 ml of dilute 
sulphunc acid and allow to stand for i hour No turbidity or precipitate 
should be produced 

7 Alkalis and other Metals — Evaporate 85 ml of the solution 
from Test No 5 to dryness ignite gently and weigh the residue Not 
more than 3 mg should be obtamed 

8 Arsenic — Heat 2 g with 3 ml of sulphunc acid m a porcelain dish 
until fumes of sulphunc acid are evolved cool add 5 ml of water and 
again heat to fuming Cool dissolve the residue in 20 ml of ao per cent, 
hydrochlonc aad add suffiaent stannous chlonde solution to dccolonse 
and distil 15 ml To tlie distillate add a few drops of bromine solution 
remove the excess of bromine by a few drops of stannous chlonde solution 
add 45 ml of water and test as desenbed in appendix 4 Any stain pro 
duced should not be greater than a o 01 mg standard stain 

9 Assay — Igmte i g and weigh the resulting CuO 

£if CuO X j 078 = weight of CufNOjtl, 3H 0 
Not less than 95 per cent should be indicated 
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AnalaR 

CUPRIC OXIDE 


CuO =* 79 54 

Alazimum Limits of Impurities 


Water-soluble Matter o 05 per cent 

Chloride (Cl) o 005 per cent 

Sulphate (SO*) o 03 per cent 

Nitrate no reaction 

Cuprous Oxide (CujO) 0 05 per cent 

Iron (Fe) 0 i per cent 

Alkalis and other Metals (as sulphates) o 5 per cent 
Arsenic (AsjOa) o 003 per cent 

(30 parts per million) 


I Description.— A black powder 

a SolubiUty*— Insoluble tn water Dissolve 5 g m 15 ml of hjdro- 
chlonc acid and dilute to 50 ml with t\aicr, a green, not more than slightly 
turbid, solution should be produced 

3 Water«soluble Matter.— Boil a g with 20 ml of water for 
X minute and filter, the filtrate should be neutral to litmus paper 
Evaporate the filtrate to dryness, tgmie the residue gently and weigh Not 
more than i mg should be obtained 

4 Chloride —Dissolve 2 g in 20 ml of warm dilute nitnc acid, 
cool, dilute with 30 ml of water and add i ml of silver nitrate solution 
Any opalescence produced should not be greater than the “ standard 
opalescence " defined m appendix 2 

5 Sulphate — Dissolve i g m 7 ml of warm dilute hydrochbrtc 
acid, cool, dilute to 50 ml with water, add 1 ml of banum chloride 
solution and allow to stand for 1 hour No turbidity or precipitate should 
be produced 

6 Nitrate. — ^Heat 5 g in a test-tube, in the mouth of which is 
placed a piece of moist blue Itunus paper The paper should remain blue 

7 Cuprous Oxide — Dissolve i g in 7 ml of hot dilute hydro- 
chloric acid, cool, add 50 ml of water and titrate with N/io KJInO*, 
using 0 tobdine as indicator Not more than 0 i ml of N/io KMnO* 
should be required 

8 Iron — Dissolve x g m 5 ml of dilute nitnc acid, add Joo ml of 
water and 10 ml of sulphunc acid and electrolyse the solution for 30 
minutes wnth a current of z art^ietes as desenbed tn appendix 5 Remove 
the copper from the cathode with mtne atad, add i g of urea to the 
solution and electrolj-se for a further 15 minutes with a current of i ampere 
Retain go ml of the solution for Test No 9 To i ml add 20 ml of water, 
l ml of dilute hydrochloric acid, and i drop of N/io KMnO* and 5 mi 

{CoitUnued overUaf) 
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AKALAR STANDARDS 


CVPRIC OXIDE— cm, nued 

of ammonium thiocyanate solution Any pmk colour produced should 
not be deeper than that obtained by the addition of 5 nd of airanonium 
thiocyanate solution to a solution containing 20 m] of water, i ml of 
dilute hydrochlonc acid, i ml of standard iron solution (i ml = 0 01 
mg Fe) and t drop of N/io KAInO, 

9 Alkalis and other Metals — Evaporate 90 ml of the solution from 
Test No 8 to dryness Ignite gently and weigh the residue Not more 
than 4 mg should be obtained. 

10 Arsenic. — Dissolve 0 3 g in 20 ml of 20 per cent hydrochlonc 
acid, add sufficient stannous cblonde solution to decolonse and distil 
15 ml To the distillate add 40 ml of water and test as described m 
appendix 4 Any stain produced should not be greater than a 0 01 mg 
standard stain 

11 Assay. — Dissolve 03 g in 10 ml of dilute hydrochlonc acid, 
dilute to 50 ml with water, add 3 g of potassium iodide and titrate the 
liberated iodine with N/io NajStO, using starch soluuon as indicator 

I ml N/10 NajSjO, = 0 007954 g CuO 
Not less than 97 5 per cent should be indicated 

AnalaR 

CUPRIC SULPHATE 

CuSO« 5HtO « 249 69 
Afaximum Limits of Impunt/es 

Chloride (Cl) o 001 per cent 

Iron (Fe) 0015 per cent 

Alkalis and other Metals (as sulphates) 0 x per cent. 

Arsenic (As, 0 ,) 0001 percent 

(10 parts per million) 

1 Description. — Blue ciystals or a crystalline powder 

2 Solubility. — Dissoh c 5 g in 50 ml of water A clear blue solution 
should be produced which should remain free from sediment on standing 
for 3 hours 

3 Chloride — Dissolve i g m 50 ml of water and add t ml of 
ddute nitric acid and i ml of silver nitrate solution No opalescence 
should be produced 

4 Iron — Dissolve 2 g in 100 ml of water, add i drop of mtnc aad 
and 10 ml of sulphunc aad and electrolyse die soluuon for 30 minutes 
with a current of 2 amperes as described m appendix 5 Remove the 
copper from the cathode with nitnc aad, add i g of urea to the soluuon 
and electrolyse for a further 15 minutes using a current of i ampere 
Retain 85 ml of the solution for Test No 5 To 4 ml add 20 ml of 
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vfater, j ml of dilute hydroeWone aad, x drop of N/io KMn04 and 
5 ml. of ammonium thiocyanate solution Any pink colour produced 
should not be deeper than that obtained by adding 5 ml of ammonium 
thiocyanate solution to a solution containing 20 ^ of irater i ml of 
dilute hydrochloric acid 1 ml of standard non dilution (i nd =001 mg 
Fc) and i drop of N/to KMnO, 

5 Alkalis and other Metals — Eraporate 8$ ml of the solution 
from Test No 4 to dryness igrate gently and weigh the residue Not 
more than i 5 mg should be obtained 

6 Arsenic — Dissolve i g in ao ml of so per cent hydrochlonc 
acid add sufficient stannous cblondc solution to decolonse and distil 
15 ml To the distillate add a few drops of bromine solution remoie 
the excess of bromine by a few drops of stannous chlonde solution add 
40 ml of irater and test as described in appendix 4 Any stam produced 
should not be greater than a o-oi mg standard stam 

7 Assay — ^Dissolve t g m 25 ml of water add 5 ml of dilute 
acetic aad and 3 g of potassium iodide and titrate the liberated 
iodine with N/xo NajSjOa using starch solution as indicator 

1 ml N/10 NsjSjO, 3 0-02497 g CUSO4 5H2O 
Not less than 99 per cent should be udicated 


An ALA R 

CUPROUS CHLORIDE 

CuCI 99 00 

Maximum Limits of Impurities 

Sulphate (Spi) o 05 per cent 

Iron (Fe) o 01 per cent 

Cupric Chloride (CuClt) t ° cent 

Alkalis and other Metab (as sulphates) o 25 per cent 
Arsenic (AsiOj) o 001 per cent 

(lo parts per nulhon) 

1 Description — A greyish white crystallmo powder becoming pale 
green on storage 

2 Solubility — ^Almost insoluble m water Soluble m ammonia 
solution Dissolve i g in 10 ml of hydrochloric acid and dilute to 50 ml 
With water a clear, colourless to pale green solution should be produced 

3 Sulphate. — Warm i g with 20 ml of water 3 ml of dilute 
hydrochloric acid and 5 ml of hydrogen peroxide (20 volumes) until 
solution is complete Cool add 20 mL of water and i ml of barium 
chlonde solution and allow to stand for 1 hour No turbidity or precipitate 
should be produced 


{Conttmud crerUaJ ) 
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AN ALAR STANDARDS 


CUPROUS CHLORIDE— eontinued 

4 Iron —Evaporate 40 ml of the solution from which the copper 
has been removed m Test No 8 until the \oIume is reduced to i ml 
Cool dilute the residue to 25 ml and add i ml of dilute hydrochloric 
acid 1 drop of N/ioKMnOj and 5nil ofanunonmmthiocj'anate solution 
Any pink colour produced should not be deeper than that obtained by 
adding 5 ml of ammonium thiocyanate solution to a solution containing 
25 ml of water 1 ml of dilute hydrochlonc acid i ml of standard iron 
solution (i ml = 0 01 mg Fe) and i drop of N/10 kMnO^ 

5 Cupric Chloride — Susp“nd 3 g in 20 ml of water add 5 ml 
of dilute acetic aad and 2 g of potassium iodide and titrate the 
liberated iodine wth N/io Na^jO, using starch solution as indicator 
Not more than i j ml of N/10 Na2S«Oj should be required 

6 Arsenic — Dissolve i g in 20 m! of 20 per cent hjdrocWoric 
acid add a few drops of stannous chloride solution and distil 15 ml To 
the distillate add 45 ml of water and a few drops of stannous chloride 
solution and test as described m appendix 4 Any stain produced should 
not be greater than a 0 01 jmg standard stain 

7 Alkalis and other Metals — Evaporate the remainder {160 ml) 
of the solution from Test No 8 to dryness ignite gently and weigh the 
residue Not more than 1 mg should be obtained 

8 Assay — Dissolve Ojg m a mature of 20 ml of hydrogen peroxide 
(20 volumes) and 15 ml of sulphuric acid eiaporate to fuming cool 
add I ml of nitric acid dilute with water to 200 ml and add i g of urea 
Electroly'sc the solution for 45 minutes with a current of 3 amperes as 
described m appenda 5 \\ ash the cathode with w ater then with acetone 
dry and weigh Deduct the weight of copper denied from the cupnc 
chlonde content as delcrtiuned m Test No 5 (i ml N/io Na SjOj 

0 00635 g Cu) 

W eight of Cu X I 558 weight of CuCl 
Not less than 97 per cent should be indicated 


AnalaR 

DIGITONIN 

C„H„ 0 » =■ 1215 27 


i?iVxiuianr idiavsp-nf Jlw5swKttw(> 


Sulphated Ash 
Moisture 


o 3 per cent 
5 o per cent 


I Description —A white or cream coloured powder 
* Solubility— Slightly soluble in water D ssolvc o 5 g m 50 ml of 
93 per cent alcohol A dear colourless solution should be obta ned 
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3 Specific Rotation. — [a]^ not more than —50® in 75 per cent 
acetic acid solution 

4 Suiphated Ash — Moisten i g uith sulphunc acid and ignite 
gently Not more than 3 mg of residue should be left 

5 Moisture — Dry 05 g at no® for 1 hour The loss m weight 
should not exceed 25 mg 

6 Assay. — Dissolve o a g of the dried material from Test No 5 in 
20 ml of 95 per cent alcohol add a slight excess of a i per cent solution 
of cholesterol m 95 per cent alcohol (about 15 ml) and allow to stand 
overnight Filter on a weighed sintered glass crucible, wash with about 
10 ml of cold 95 per cent alcohol dry at 80° and reweigh To the 
weight obtained add o 0016 g for each 10 ml m the final volume of liquid 

Corrected weight of precipitate x o 7588 =5^ weight of CjjHjoOjj 
Not less than 95 per cent should be indicated 

AnalaR 

^-DIMETHYLAMINOBENZALDEHYDE 

lCHj),N C,Ht CHO - 149 19 
Maximum Limits of Impuiities 

Suiphated Ash 0 05 per cent 

Organic Impurities passes tests 

Bases of Indole type no reaction 

1 Description. — A white or pale yellow cry'stalline powder 

2 Solubility. — Readily soluble in dilute hydiochlonc acid Dissolve 
5 g in 50 ml of 90 per cent ethyl alcohol, a dear yellow solution should 
be produced 

3 Melting Point.— 73® to 75” 

4 Suiphated Ash —Moisten 2 g with sulphunc acid and ignite 
gently Uot more than i mg of residue should be left 

5 Organic Impurities.— (o) Dissolve i g m 20 ml of dilute 
hydrochloric acid A clear solution, with no red or brown tint, should be 
obtained 

(i) Dissolve o I g in to ml of sulphunc acid The colour of the 
Solution should not be more than very pale broivnish-yellow 

6 Bases of Indole Type. — Dissolve 002 g in 04 ml of hydro- 
chlonc acid and 2 ml of absolute alcohol and add 4 ml of water, o 2 ml 
of a saturated aqueous solution of potassium persulphate and 3 ml of 
imjl alcohol Shake and allow to separate No pink colour should 
deielop ivithin 10 minutes 
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ANALAR STANDARDS 


AnalaR 

DIMETHYLANILINE 

C.H,N(CH^, = 121 i8 
Maximum Limits of Impuntics 
Hydrocarbons no reaction 

Anibnc and Methytand nc 02 per cent 

1 Description! — A clear oily liquid almost colourless when freshly 
distilled darkening to a reddish broum colour on keeping 

2 Acid Insoluble matter (Hydrocarbons)— Dissolve 5 ml in a 
mixture al 15 ml of dilute hydrochloric acid and ro ml of water On 
cooling the solution to 10® no turbidity should be produced 

3 Weight per ml at 20 * — a954ioo95Sg 

4 Refractive Index — mJ* i 555 to 1 558 

5 Freezing Point— Not below i* 

6 Boiling Range— Not less than 95 per cent should distil between 
192* aod 194* 

7 Aniline and Methylamline — Mix 25 g with zo ml of a 10 
per cent v/v solution of acetic anhydnde in benzene allow to stand in a 
stoppered fiask for 30 minutes add 50 ml of N/i NaOil shake well and 
titrate with N/i HCl using phenolphthalein as indicator Carrv out a 
blank determination in the same manner omitting the dimethylanilme 
The diffecen<x between the titrations should not exceed 0 5 ml 

AnalaR 

DIMETHYLGLYOXIME 

CH, C( NOH) C( NOH) CH, = 116 12 
hfaximum Liirutof Jmpunty 
Sulphated Ash o 05 per cent 

I Description —A white crj«taWmc powder 

z Solubility — ^Almost insoluble in water Dissolve i g m 50 ml 
of boding 90 per cent ethyl alcohol a clear colourless solution should 
be produced- 

3 Melting Point.— 237* to 240“ with decomposition 

4 Sulphated Ash— Moisten z g with sulphuric acid and ignite 
gently Not more than 1 mg of residue should be left 

5 Assay —Dissolve oz g in 20 ml of warm ethyl alcoJof and to 
the solution add a boiling solution of o 3 g of nickel sulphate dissolved 
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in 100 m] of water, then add i g of sMium acetate dissohed in 
lo m! of water and ailo%Y to stand for i hour Filter off ihe precipitate 
in a Gooch crucible, wash ivith a little water containing i drop of dilute 
ammonia solution, dry at no* and weigh 

Weight of precipitate X o 8038 = weight of C4H,0,N, 

Not less than 98 per cent should be indicated 


AnalaR 

DIMETHYL YELLOW 
(^-Dimethylammoazobenzene) 
range ...28 to 46 
(CH3),N C,H4 N N C,Ht = 235 28 
Maximum Limits of Impurities 

Alcohol insoluble Matter nil 

Sulphated Ash 0 2 per cent 

Moisture 1 0 per cent 

j Description — Golden brown crystals or crystalline powder 

2 Solubility.— Almost insoluble in water Dissohe 0 i g in 50 ml 
of tvsrm 95 per cent alcohol, a clear orange solution should m produced 

3 Meltmg Pomt.— 1 16* to iiS* 

4 Sulphated Ash — Moisten i g with sulphuric acid and ignite 
gently Not more than 2 mg of residue should be left 

5 Sensitivity —To 50 ml of svaler add o 05 ml of N/jo NaOH and 
o I ml of the solution from Test No 2 , a clear yellow solution should 
be produced which should change to pmk on the addition of 0 5 ml of 
N/io HCl 

6 Moisture — Dry 1 g at 100® for i hour The loss in weight 
should not exceed 10 mg 

7 Assay — ^Dissolve o 7 g of the dned matcnal from Test No 6 in 
alcohol and dilute to 250 ml with furtlier alcohol To 50 ml add 15 g 
of sodium hydrogen tartrate dissolved m 80 ml of water Boil and titrate 
the hot solution, slowly with shaking with N/io T1CI3 in an inert atmo- 
sphere, until the solution is largely decolorised Boil the solution again 
and contmue the titration until complete decolonsation has occurred. 
Run an auxiliary determination using 10 ml of the solution, 40 ml of 
alcohol and 15 g of sodium hydrogen tartrate dissolved in ^ ml of 
water 

I ml N/10 TiClj = 0005633 g CiiHisNj 
Not less than 95 per cent should be indicated 
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AnalaR 

3:5-DINITROBENZOYL CHLORIDE 

fNO,),C,H, COCl = 230 57 
Maximum Lunics of Impurities 
SulphatedAsh 005 percent 

Phosphorus Compounds (P) o 0025 per cent 

Sulphur Compounds (S) o 003 per cent 

r. Description. — Yellow crystalline needles decomposing in moist 
air Decomposed by water or by alcohol 

2 Melting Point. — 67*^69® 

3 Sulphated Ash. — Ignite 2 g gently until fully charred, moisten 
with sulphuric acid and gently reignite Not more than i mg of residue 
should be left 

4 Phosphorus Compounds. — Boil i g «jtb j ml o/water and 2 ml 
of nitnc acid for i minute, add 20 ml of water, cool and filter, to the 
filtrate add 10 ml of ammonium nitro-molybdate solution and maintain 
at about 40® for two hours No yellow precipitate should be produced 

5 Sulphur Compounds. — Boil 1 g with i ml of water and 2 ml of 
mtric acid for 1 minute, add 25 ml of water, cool and filter to the filtrate 
add 20 ml of ivater and i mf of banum chloride solution and allow to 
stand for one hour No turbidity or preciptate should be produced 

6 Assay. — Dissoh e 0 5 g m 20 ml ofpyndme, add very slowly 20 ml 
of water and titrate with N/10 NaOH using phenolphlhalein as indicator. 

I ml ofN/ioNaOlI =ooii53g (NO,)iC,H3 COCl 
Not less than 99 per cent should be indicated 

To the neutralised solution add 20 ml of nitnc acid and 25 ml of N/io 
AgNOj Filter, wash with water and titrate the filtrate and washings with 
N/io NHjSCN using feme ammonium sulphate as indicator 
1 ml of N/io AgNOj = 0 02306 g {NOj)sCjHj COCl 
Not less than 99 per cent should be indicated 


AnalaR 

2:4-DINITROPHENYLHYDRAZINE 
(NO,),C,H, NH NH* >= 198 14 
Maximum Limit of Impurity 
SulphatedAsh . • 005 per cent 

I Description.— Red crystals ororan^red crystalhne powder. 
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2 Solubility. — Insoluble m %vater and m ether Dissolveo 5g in i ml 
of warm sulphuric acid, carefully add lo ml of alcohol, and ^^•3rm gently 
A clear orange-red solution should be produced 

3 Melting Point. — 194® to 199® mth decomposition 

4 Sulphated Ash. — Ignite 2 g gentlj until fully charred, moisten 
with sulphuric acid and gently reignite Not more than i rag of residue 
should be left 


AnalaR 

DIOXAN 

(Dicthylene Dioxide) 

CH, CH, O CH, CH, O =* 88 10 
Maximum Limits Impurities 

Acetal (CH3 ClOCjH,)*) 10 percent 

Peroxide (HjOj) 0 0015 per cent 

Water 0 4 per cent 

I Description. — A clear colourless liquid with a characteristic odour 

a Solubility, — Miscible with water, alcohol and ether m all pro- 
portions to give clear colourless solutions 

3 Weight per ml. at lO'’—! 030 to 1035 g 

4 Refractive Index at 10 ’. — i 419 to 1 425 

5 Freezing Point — Not below 11 5® 

6 Boiling Range.* — Not less than 97 per cent should distil between 
101® and 103® 

7 Acetal. — Dissolve 7 g of hydroxylaminc hydrochlonde in 100 ml 

of water, add a few drops of bromophenol blue and titrate to the full blue 
colour with N/io NaOII Weigh 2 g of the sample, add 50 ml of dilute 
sulphuric acid and 50 ml of warer and distil half the bulk, collecting the 
distillate in the neutralised hydrosylamme solution Stopper the receiier 
and allow to stand for i hour wth occasional shaking Add 20 ml of 
■putnlieum einerVod^ anbliinfre wrtnWyto’l^iC/A'ro'ine same'diue 

colour as before, shaking vigorously dunng the titration Run a blank, 
omitting the dioxan The difference between the two titrations should 
not exceed 1 7 ml 

8 Peroxide. — Add 5 ml to lo ml of potassium iodide solution and 
S ml of dilute hydrochloric acid, niLx and add i ml of starch solution 
Any blue or brown colour produced should be completel} discharged by 
the addition of 0*05 ml of N/io Na^SjOj 

• It It dangerous lo dettmune the botbt^ r«ng« ot samples jhai do not comply tkvth 
Test No 8 for peroxide 

(Continued 01 er!eaf) 



too 


VNALAR STANDARD‘S 


DIOXAhl (Diet>o litoxide) — twtmued 

9 ^Titrate 20 ml of meth}l alcohol, electromctncally, wth 

I^rl Fischer reagent, then add 20 g of die sample and again titrate with 
I\arl Fischer reagent until a amall excess is pre«ent and a permanent 
iodine colour has been established Immediately baclk titrate this excess, 
electromctncally, with a standard solution of water m methyl alcohol’ 
The volume of I\arl Fischer reagent used after the addition of the sample 
should be equivalent to not more than So mg of tvater 


AnalaR 

DIPHENYLAMINE 

(C,H,).NH = 169 22 
Maximum Limits of Impurities 

Sulphated Ash 0 02 per cent 

Nitrate no reaction 

Sensitivity to Nitrate (NO3) 1 160 oeo minimum 

1 Description — ^VhIte crystals with a charactenstic odour 

2 Solubility — Readily soluble in ether Dissolve i g m 50 ml of 
90 per cent ethyl alcohol, a clear colourless solution should be produced 

3 Melting Point —54* to 55* 

4 Sulphated Ash '>-Motsten 25 S ^th sulphuric acid and ignite 
gently Not more than o 5 mg of residue should be left 

5 Nitrate — Dilute 6 ml of sulphuric acid with 2 ml of water, cool 
to about 60* and add i drop of hydrochloric acid and i mg of the 
diphcnylamme No blue colour should be produced 

6 Sensitivity — ^To the solution produred m Test No 5 add o 2 ml 
of M/io 000 KNO, (= o 001 mg NO3) and allow to stand for 5 minutes 
A blue colour should be produced 


AnalaR 

DIPHENYLBENZIDINE 

CeH» NH C ,»4 C,H, NH C.H, = 336 41 

Maximum Limits of Impurities • 

Sulphated Ash o i per cent 

Nitrate norcacuon 

Sensitivity to Nitrate (NOJ i y,ooo,ooo minimum 
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1 Description. — ^^VhIte to faintly grey or buff crystalline ponder. 

2 Melting Point. — 246“ to 250* 

3 Suiphated Ash — Moisten o 5 g with sulphuric aad and ignite 
gently. Not more than 0 5 mg of residue should be left 

4 Nitrate. — Dissolve 8 mg in a cooled mixture of 45 ml of sul- 
phuric acid, mtrogen free, and 5 ml of uater The solution should be 
colourless or only very faintly blue 

5, Sensitivity to Nitrate. — ^To 2 5 ml of M/3oo,oqo KNO3 solution 
add I 5 ml of the solution prepM-ed in Test No 4 folloued by 6 ml of 
nitrogen-free sulphunc acid, and mix A definite blue colour should be 
observed on comparing ivith a solution containing 2 s ml of water, i 5 ml 
of the reagent solution and 6 ml of nitrogen-free sulphunc acid 


AnalaR 

jyw-DIPHENYLCARBAZIDE 

C«H, NH NH CO NH NH C,H, = 242 27 
Maximum Limit of Impurity 
Suiphated Ash o 05 per cent 

Sensitivity to Chromate (CrO,) 1 5,000,000 minimum 

t Description — ^VVhste to cream coloured crystalline powder slowly 
becoming pink on exposure to air 

2 Solubility. — Almost insoluble in water Dissolve 2 g in 50 ml of 
95 percent alcohol A clear solution, not more than famtl} jellow, should 
be produced 

3 Melting Point. — 165® to 169® 

4 Suiphated Ash. — Moisten i g with sulphunc acid and igmte 
gently Not more than o 5 mg of residue should be left 

5 Sensitivity to Chromate. — Dilute o 5 ml of N/io KjCrjO, with 
water to i litre Dilute 5 ml of this solution to go ml and add 3 drops of 
dilute hjdrochlonc aad ando 5 ml of a solution, of the diphenylcarbaztde 
made bj dissolving o 2 g in 10 ml of acetic aad and diluting to 100 ml 
with water The colour produced withui 5 mmutes should be reddish 
violet when compared with a solution containing 50 ml of water, 3 drops 
of dilute hydrochloric aad and o 5 ml of the diphenylcarbazide solution 



102 


AKALAR STANDARDS 


AnalaR 

DIPHENYLTHrOCARBAZONE 

(Oithizone) 

C*H, N N CS NH 2 JH C,H, = 256 32 
Maximum Limits of Impurities 
Sulphated Ash 0 z per cent 

Lead (Pb) 0 I per cent 

Sensitivity to Lead (Pb) 1 20 000 000 minimum 

1 Description — Purple black crystalline powder 

2 Solubility — Dissoheoig in 10 ml of chloroform filter through 
asbestos in a Gooch crucible and wash with a further 15 ml of Mom 
form Not more than a trace of dark insoluble matter should remain 
Dilute the filtrate to too ml mth chloroform and use this solution for 
Tests Nos 4 and 5 

3 Sulphated Ash — Moisten 05 g with sulphunc acid m a silica 
crucible and ignite gently Not more than i mg of residue should remain 

4 Lead — Shake 5 ml of the solution from Test No 2 with a mixture 
of 5 ml of water 2 ml of potassium cyanide solution and 2 m! of strong 
ammonia solution Dilute the chloroform layer with 5 ml of chloroform 
and wash snth a nuxture containing 5 ml of w-ater 1 ml of dilute am 
monia soluuon and 1 ml of potassium cyanide solution The cliloroform 
layer may remain yellow but should baic no red tint 

5 Sensitivity to Lead — Dilute i ml of the solution from Test 
No 2 with chloroform to 25 ml Add 2 ml of this solution to a mixture of 

0 05 ml of standard lead solution (i ml «= o 01 mg Pb) 10 ml of water 

1 ml of potassium cyxinide solution and 2 drops of dilute ammonia solu- 
tion and shake m a glass stoppered tube A distinct pmk colour should 
be obtained in the chloroform layer as compared with a blank experiment 
from which the lead is omitted 


AnalaR 

• aci -DIPYRIDYU 

18 

Maximum Limit of Impurity 
Sulphated Ash 0 

Sensitivit> to Iron (Fe) i 10 000 000 minimum 
1 Description — or faintly coloured crvstalhnc powder 
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2 Solubility. — ^Almost insoluble in water Dissolve i g in lo ml 
of cold N/i hjdrochlonc acid and dilute to rod ml with water A clear 
colourless solution should be obtained 

3 Melting Point. — 68® to 70® 

4 Sulphated Ash. — Moisten o 2 g with sulphuric acid and igmte 
gently Not more than 0 5 mg of residue should remain 

5 Sensitivity to Iron. — ^Add 05 ml of the solution prepared m 
Test No 2 to a mixture of 10 ml of water, o i ml of standard iron solu- 
tion {i ml = o 01 mg Fe) and i ml of hydroxylamme hydrochloride 
solution (10 per cent) The colour produced should be definitely pink 
when compared with a solution containing the same quantities of re- 
agents but omitting the iron solution 


An ALA R 

ESCHKA*S MIXTURE 

A mixture of r part by weight of sodium carbonate (anhydrous) 
and 2 parts by weight of magnesium oude 

Maximum Limit of Impurity 
Sulphate (SO,) . . o-oi pet cent 

I Description.-^^ white powder 

2 . Sulphate — Dissolve 3 g in 25 ml of water and 25 ml of dilute 
hydrochloric acid, add i ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 


AnalaR 

ETHER 


(C,H ,),0 = 74 


Maximum Limits of Impurities 


Acidity (SO,) 

Non-volatile Matter 
Aldehyde, Acetone and Vinyl 
Compounds (CHj CHO) 
Ether Peroxide 

Water 


oOooi percent 
ooot percent 

o 0002 per cent 
o DO0015 per cent 
(o 1$ part per million) 
o 4 per cent 


1 Description . — \ clear colourless mobile liquid w ith a charactcrisMc 
odour. 


(Conitnued ovrrUaf) 
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FTHEH— continued 

2 Solubility.— Soluble in about lo parts of water Miscible with 
alcohol in all proportions 

3 Welghtperml. at 20*.— 0713 to 0715 g 

4 Refractive Index — m* 1 350 to i 353 

5 Bolling Range.*— Not less than 95 per cent should distil be- 
tween 34® and 35“ 

6 Non*volatile Matter* — Evaporate 70 nil to dryness on a water- 
bath Not more than 0 5 mg of residue should be left 

7 Acidity — Heal ao ml with 5 ml of neutral distilled water on a 
water-bath until the ether has evaporated, contmue to heat for a further 
5 minutes, then add 0 2 ml of neutral methyl red solution and compare 
the resulting colour with 3 ml ofthc same water to which© 2 ml of neutral 
methyl red solution has been added The colour should not show anj 
change towards red 

8 Aldehyde, Acetone and Vinyl Compounds — Place 5 ml of 
Ncssler’s reagent in a stoppered bottle of 30 ml capacity and W 1 the 
bottle completely with the sample of ether, insert the stopper, shake well 
and allow to aeand for $ minutes No cohur or turbidity should be 
produced 

9 Ether Peroxide — Place 10 ml of ferrous thiocj’anate reagent + m a 
30 ml sroppered bottle previously filled with carbon dionde, completelj 
fill the bottle v, ith the sample of ether, insert the stopper so that no bubble 
of air IS enclosed shake vigorously and allow to stand in the dark for 
5 minutes No distinct pink colour should be produced 

10 Water — Titnte 20 ml of methyl aleohol, elecirometrically, witli 
Karl Fischer reagent, then add 20 g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent 
iodine colour has -been established Immediately back titrate ^is excess, 
electrometrically, wth a standard solution of water in methyl alcohol 
The volume of liarl Fischer reagent used after the addition of the sample 
should be equivalent to not more than 80 mg of water 


• II IS dangrrtnis to determine bnlmg twib« •nd non volatile nutter on samples that 
do not comply with Test No 9 for peroxnie 

+ Ferrous Thiocranate lleagieot — Dusdve a g of pure iron tvire in 40 ml of dilute 
sulphuric acid and 260 ml of »Bt<i decant the sotution and mix with 6 R of poms om 
th ocyanate d asolved in 60 ml of air free water fhe ttaRent which ahould be colourleu, 
may he stored in an atmosphere free from atygen 
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ETHYL ACETATE 

CH, COOCjH, « S8 10 
Alaximum Limits of Impurities 
Non volatile Ivlatter o 0025 per cent 

Free Aad l o ml n/j per cent 

Organic Impurities passes test 

Water o 2 per cent 

1 Description — A clear colourless liquid with a characteristic odour 

2 Solubility — Slightly soluble in water Miscible with alcohol and 
with ether 

3 Weight per ml at 10 ^ —c 900 to 0-902 g 

4 Refractive Index —1^ 1 371 to 1 373 

5 Boiling Range — Not less than 95 per cent should distil between 
-6 5' and 77 5° 

6 Non volatile Matter — Evaporate 20 ml to drjmess on a water 
bath Not more than 0 5 mg of residue should be left 

7 Free Acid^Dissolvc i g in to ml of neutral alcohol add 
0 I ml of phenolphthaUm solution and titrate with N/io KOH Not 
more than o i ml of N/io KOH should be required to produce a pink 
tint 

8 Organic Impurities — Mix 2 ml with 2 ml of sulphuric acid 
keeping cool the while No dark colour should be produced 

9 Water — ^Titrate 20 ml of methyl alcohol electrometncaUy with 
Karl Fischer reagent then add 20 g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent 
iodine colour had been established Immediately back titrate this excess, 
electrometncaUy with a standard solution of water in methyl alcohol 
The volume of Karl Fischer reagent used after the addition of the sample 
should be equivalent to not more than 40 mg of ivater 

to — ^Treat 2 g 55 ml oC N jt NaQH. and allow to 

stand for 30 minutes m a stoppered flask Titrate the excess of alkali 
with N/i HCl using phenolphthalein as indicator 

1 ml N/i NaOH — 008810 g CHjCOOCgHj 
Not less than 99 per cent should be mdicated 
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AnalaR 

ETHYL ALCOHOL 
(99//00 per cent.) 

CjHjOH = 46 07 


Mazunum I«inuts of Itnpuntie^ 

Aadity 
Alkalinity 
Non \oIatiIe Matter 
Aldehyde 

Aldehydes and Ketones ((CH,)tCO) 

Methyl Alcohol 
Furfural 
Fusel Oil 
Tannin 
atcr 


© 05 ml n/i per cent 
0-05 ml n/z per cent 
o 0025 per cent 
0 005 per cent 
0015 percent 
no reaction 

0 Ooi per cent 
passes test 
passes test 

1 0 per cent 


1 Description —A clear colourless liquid tnth a characteristic odour 

2 Solubility — Misablc m all proportions with water forming clear 
colourless solutions 

3 Reaction — Mix le ml with 10 ml of carbon dioxide free water, 
the solution should be neutral to bromothymol blue or should not require 
more than 0 05 ml of N/jo NaOH or N/io HCl to render it so 

4 Specific Gravity (15 5®/i5 5*^ — o 794 to 0 797 (corresponding to 
100 to 99 3 per cent v/v of ethyl alcohol or 100 to 98 9 per cent w/w) 

5 Refractive Index — 136101013620 

6 Bolling Range — Not less than 95 per cent should distil betn'cen 
77 s° 7S 5 ° 

7 Non-volatile Matter — Evaporate 23 ml to drjness on a water- 
bath Not more than 0 5 mg of residue should be left 

8 Aldehyde. — IMtx at 15* i ml mth i ml of Schifl s reagent allow 
to stand at 15® for 10 minutes and then add 4 ml of water The colour 
when viewed through a depth of a 5 cm should not be deeper than 
3 5 red -f 1 o blue (Lonbond scale) 

9 Aldehydes and Ketones — ^Mix m a stoppered cylinder 25 ml 
with 25 ml of water and 50 ml ollijarozylamme hydroeWonde reagent, 
allow to stand for 5 minutes and titrate with N/io NaOH to the same 
green colour as shown b) 50 ml of the reagent contained in a similar 
cyUnder both being viewed down the axes of the cylinders Not more 
than 0 5 ml of N /lo NaOH should be required 

10 Methyl Alcohol —Dilute o 5 ml with water to 5 ml and add 
20 ml of a solution prepared by dissolving 3 g of potassium perman 
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gaiiate m a mixture of 15 ml of phosphoric acid and 70 ml of water and 
diluting with \vater to 100 ml Allow to stand for 10 minutes and de 
colonse by the addition of 2 0 ml of a 5 per cent /* solution of oxalic acid 
in a cooled mixture of equal volumes of sulphuric and and water Add 
5 ml of SchifTs reagent and allow to stand for 30 minutes The solution 
should remain colourless 

XI Furfural. — Mix 10 ml with 005 ml of aniline and 0-25 ml of 
glacial acetic acid and allow to stand for 2 hours No red colour should be 
produced 

12 Fusel Oil — Mix 5 ml with o 5 ml of glycerin, pour on to a piece 
of filter paper and allow to evaporate spontaneously No foreign odour 
should be perceptible at anj stage of the evaporation 

13 Tannin. — (a) Mix 10 ml vath 5 ml of dilute ammonia solution 
No immediate darkening should be produced 

(6) Mix 10 ml With 5 ml of sodium hydroxide solution No immediate 
sbawld bt ■ptodwctd 

14 Water — Titrate to g with Karl Fischer reagent until a small 
excess is present and a permanent iodine colour is established Back 
titrate this excess, eleccrometncally with a standard solution of water in 
methyl alcohol The volume of Karl Fischer reagent used should be 
equivalent to not more than too mg of water 


Ana LA R 


ETHYL ALCOHOL 
(90 per cent.) 

C,HkOH « 46 07 


Maximum Limits of Impurities 


Aciduv 
Alkalinity 

Non volatile Matter 
Aldehyde 

Aldehydes and Ketones ((CHs),CO) 

Methyl Alcohol 

Furfural 

Fusel Oil 

Tannin 


003 ml N/i per cent 
005 ml v/i per cent 
a 0025 per cent 

0 005 per cent 
0015 percent 
no reaction 

0001 percent, 
passes test 
passes test 


Specific Gravity (155^/155*9*^833 to 0835 (corresponding to 
905 to 89 6 per cent v/v of ethjl alcohol or 86 3 to 85 2 percent w/w) 
Other Tests — ^Thc alcohol should conform to Tests Nos i, a, 3, 7, 
8 9 to II, 12 and 13 of Ethyl Alcohol (99/100 per cent ) 
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AnalaR 

ETHYL CYANOACETATE 

CN CH, COOC,H, = U3 1 1 
Maximum Limits of tmpunties 
Free Aad 2 o ml of n/i per cent 

Non-vofatile Alatter 0-02 per cent 

1 Deycr/ption<— An almost colourless liquid 

a Solubility— Insoluble m water Miscible with alcohol and with 
ether, to give clear colourlejs solutions 

3 Free Acid — Shake 2 g with 50 ml of carbon dioxide-free water 
and titrate with N/io NaOH, using phenolphthalein as indicator Not 
more than o 4 ml of N/ro NaOH should be required to produce a pink 
tint 

4 Weight per ml at 20“.—! o<3o to 1 064 g 

5 Refractive Index — n^‘ 1 413 to J 423 

6 Non-volatile Matter— Evaporate 5 ml to di^-ncss and ignite 
gently Not more than 1 mg of residue should be left 

7 Assay — To 2 g add 50 ml of tvater and 50 ml of sodium hydroxide 
solution and distil slowly into 50 ml of N/t sulphuric acid Titrate the 
excess of acid vnth N/i NaOH usmg methyl red as indicator 

I ml N/s H,SO, s a uji g of CN CH, COOC.Hj 
Not less than 94 per cent should be indicated 

AnalaR 

FERRIC AMMONIUM SULPHATE 
(Iron Alum) 

FeNH4{S04), I2H,0 = 482 ai 
Maximum Limits of Impurities 
Chloride (Cl) o 001 per cent 

Ferrous Salt no reacuon 

r Description —Pale violet or almost colourless crystals or crystalline 
powder 

2 Solubility— Oissohe 5 g 0150 ml of ivatcr A dear pale brown 
solution should be produceef 

•» Chloride —Dissolve i g in 50 ml of water and add i ml of 
dilute nitric aad and i ml of siher nitrate solution No opalescence 
should be produced 
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4 Ferrous Salt — Dissolve i g in 20 ml of water and add 2 ml 
of dilute hydrochloric aad and 1 drop of potassium fernt^anide solution 
No blue or green colour should be produced 

5 Assay. — Dissolve 2 g in 100 ml of vater, add 3 ml of mtnc 
aad, heat to boiling and add a slight excess of ammonia solution Filler, 
wash the precipitate with hot water until free fnJm sulphate, dry, ignite 
and weigh the resultmg feme oxide 

Weight of FcjOj X 6 040 = weight of FeNH4(S0^2 12H2O 
Not less than 99 per cent and not more than loi por cent should be 
indicated 


AnalaR 

FERRIC CHLORIDE (HYDRATED) 

FeCl* 6 H *0 *» 270 33 
Maximum Limits of Impurities 


Free Chlorine (Cl) 
Sulphate (SO*) 
Nitrate (NOj) 
Phosphate (PO4) 
Ferrous Salt (Fe) 
Copper (Cu) 

Lead (Pb) 

Zinc (Zn) 
Manganese (Mn) 
Alkalis (Na) 
Arsenic (AsjOt) 


e eoi per cent 
o 005 per cent 
o ooa per cent 
0 004 per cent 
0 ©3 per cent 
o 0045 per cent 
0 005 per cent 
o 01 per cent 
o 1 per cent 
o 05 per cent 
o 0005 per cent 
(5 parts per million) 


1 Description — Brownish yellow deliquescent masses 

2 Solubility — Dissolve 10 g in 10 ml of water The solution 
should not be more than slightly turbid and, on heating to boiling with 
0 2 ml of hydrochloric acid, should become clear 

3 Free Chlorine — Boil 5 g with 10 icd of water and expose 
starch iodide paper to the vapours No blue colour should be produced 

4 Sulphate — Dissolve 2 g in 50 ml of water add i ml of dilute 
hydrochlonc acid and 5 ml of banum chloride solution and allow to 
stand for 6 hours No turbidity or precipitate should be produced 

5 Nitrate — Dissolve 2 g m 20 ml of water, add to ml of dilute 
ammonia solution and filter by suction To 15 ml of the filtrate add 5 ml 
of dilute sulphuric acid, i ml of Godard indigo solution and 20 ml of 
sulphuric aad and heat to boiluig The blue colour should not entirely 
disappear 

6 Phosphate— Boil 2 g with 2 mi of nunc acid and 2 ml of 

E {ContinutJ oierUaf) 
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FERRIC CIILORIDF lUyDRATEEH—toniifmed 

water, cool, add 20 ml of%vaterand loml of ammonium mtro-molybdate 

soltuion^nd maintam at 40“ for 2 hours No jellow precipitate should be 

7 Ferrous Salt —Dissolve 2 g m 100 ml of \vater, add 2 ml of 
phosphonc acid and titrate with N/jo KMnO< using a micro-burette 
Cam out a blank determination, omitting the feme chlondc The 
difference bctxtcen the two titrations should not exceed 0 10 ml 

8 Preparation of Solution for Copper, Lead, Zinc, Manganese 
and Alkalis Tests. — Dissolve 10 g m 10 ml of water and 17 ml 
of hydrochloric acid, add 2 drops of hydrogen peroxide (20 volumes) and 
shake with four successii.c 20 ml portions of ether Etaporate the acid 
solution to dryness, dissolve the residue m 2 ml of dilute hydrochloric 
acid and 10 ml of water, filter if necessary, and dilute with water to 
100 ml 

9 Copper. — In ao ml of solution 8 dissoHe j g of cjtnc acid, 
add 5 ml of dilute ammonia solution and 1 ml of a 0 1 per cent aqueous 
solution of sodium diethyldithiocarbamate and shake with three 
successu^ portions, 5 ml , 3 ml and 2 ml of carbon tetrachloride Mix 
the carbon tetrachlonde extracts and dry with a tulle anhydrous sodium 
sulphate. Any colour produced should not be greater than that obtained 
fay treating 15 m( of water and 5 ml of standard copper solution (x ml = 

0 ot mg Cu) in the same manner 

10 Leadv— In 20 ml of solution 8 dissolve i g of citnc acid, add 
5 ml of dilute ammonia solution and 1 ml of potassium cvanidc solution, 
dilute with water to 50 ml and add 2 drops of sodium sulphide solution 
Any colour produced should not be greater than that produced by adding 
2 drops of sodium sulphide solution to 50 ml of 3 solution containing 

1 g of atne acid, 5 ml of dilute ammonia solution, i ml of 
potassium cyanide solution and 10 ml of standard lead solution (i ml = 

0 01 mg Pb) 

11 Zinc — In 10 ml of solution S dissoJiT i g of citnc acid, add 

0 I g of resoranol and adjust the reaction of the solution with dilute 
ammonia solution to approximately pH 9 o, using thymol blue as indi- 
cator Shake vigorously with three successne 5 ml portions of a 
0 I per cent solution of dithizonc m chloroform Mix the chloroformic 
solutions, wash wth 5 ml of water and then shake with 10 ml of N/i 
HCl Separate and wash the acid liquid >vith 5 ml of chloroform, transfer 
to a Ncssler glass, add 1 g of ammonium chloride, dilute wth ivater 
to 50 ml , add i ml of potassium ferrotyanide solution and allow to stand 
fo' jTf .VM.w.’.W Aop produced should not be greater than tlial 

produced by adding 1 ml of potassium ferrocyanide solution to 50 rnl 
of solution containing 10 ml of N/i HQ, i g of ammonium chlonde 
and 10 ml of standard zinc solution (i ml =0 01 mg Zn) and allowing 
to stand for 15 mmutes • 

•It IS CTsenlul that the potassium ferroeyanide soJuiion be iddeJ to the lest md 
compsnson solutions at the tame lime 
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12 Manganese. — To lo ml of solution 8 add i ml of sulphuric acid 
and evaporate until all hydrochlonc acid is removed Cool, add 25 ml 
of water, 15 ml of nitric acid and 05 g of sodium bismuthate, shake 
occasionally during 5 minutes, dilute with water to 100 ml and allow to 
stand until clear or filter through asbestos or sintered glass Any pink 
colour produced should not be greater than that produced by the addition 
of o 9 m! of N/io KMnOj to 100 ml of water 

13 Alkalis. — Evaporate 35 ml of soluuon 8 to 10 ml , add 1 ml 
of dilute hydrochlonc acid and 1 drop of N/io KMnO^ Mit, add 5 ml 
of ammonium thiocyanate solubon and extract with two 10 ml portions 
of a mixture of equal \ olumes of amyl alcohol and amyl acetate Ev aporatc 
the aqueous layer lo dryness, moisten with sulphuric acid, ignite and 
weigh Not more than 5 mg should be obtained 

14 Arsenic. — Dissolve i g in 18 ml of 20 per cent hydrochloric 
acid, add stannous chlonde solution until the iron is completely reduced 
as shown by the colour of the solution Distil 15 ml , to the distillate 
add 40 mi of water and 5 ml of stannaied hydrochloric acid and test as 
described in appendix 4 Any stam produced should not be greater than 
a o 005 mg standard stain 

15 Assay.— Dissolve 5 g in sufficient water to produce 100 ml , 
to 20 ml of this solution add 10 ml of water, at ml of hydrochlonc acid 
and 3 g of potassium iodide, allow to stand for 3 minutes and titrate 
the liberated iodine with N/io NajSjOj 

i ml N/io NsjSjOj s 002703 g FeCIj6HjO 
Not less than 98 per cent should be indicated 


An ALA R 

FERROUS AMMONIUM SULPHATE 

FeS 04 (NH4)tSO« 6H,0 = 392 15 

: Description — ^Paie greenish blue crystals or a crystalline powder 
z SoluhlUt^-.— D'.tsral.ve. 5 ?; vx 5a toI oE Eteshiy boded ioA oaoWi 
water An almost clear, pale yellow ish-green solution should be produced 
3 Assay. — Dissolve i 5 g in 50 ml of freshly boiled and cooled 
water and 20 ml’of dilute sulphunc acid and titrate with N/10 KMnO* 
I ml N/io KhInO* s 003922 g FeSO* (NHJjSO^ dHjO 
Not less than 00 per cent and not more than 100 C per cent should be 
indicated 
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AnalaR 


FERROUS SULPHATE 


FeSO« 711*0 *=» 278 03 
Mazfmunt Limits o{ Impiintres 


Free Acj<l 
Chlondc (Cl) 

I-ead (Pb) 

Copper (Cu) 

Zinc (Zn) 

Manganese (Mn) 

Alkalis and other Metals (Na) 
Arsenic (AsjOi) 


I o ml n/i per cent 
o 0005 per cent 
o 0025 per cent 
o 002 per cent 
o 01 per cent 
0-03 per cent 
o 03 per cent 
o ooooj per cent 
<e> 5 part per million) 


1 Description — Green or bluish green crystals or crystalline powder 

2 Solubility — Dissohe 5 g in 50 ml of freshly boiled and cooled 
water A pale yellowish green solution should be produced which should 
not be more than faintly turbid 

3 Free Acid —Dissolve 5 g m 50 ml of freshly boiled and cooled 
water and titrate with N/io NaOH using methyl orange as indicator 
Not more than 0 5 ml of N/io NaOH should be required to produce a 
yellow colour 

4 Chloride ^ — Dissohe z g in 45 ml of water and add a ml of 
dilute mtnc acid 3 ml of hydrogen peroxide (20 volumes) and i ml of 
silver nitrate solution No opalescence should be produced 

5 Polarographic Tests for Lead> Copper and Zinc. General 
Directions — Dissohe 30 g in water and dilute to 150 ml Each aliquot 
after the specified additions and before being polarographed must be 
freed from ox) gen by the passage of a stream of hydrogen for 5 minutes 
In each test z volts instead of the normal 4 volts should be applied 

6 Lead — ^To 50 ml of solution 5 add 44 ml of water i ml of a 0 25 
per cent solution of gelatine and 5 ml of a z per cent solution of citnc 
acid. Polarograph over the range —04 volt to — oS volt Return the 
solution m the polarographic cell together with the mercury, to the 
sijfc'iww a’-wAfr fesf Add c 3 j m 3 sf Alandard Jnad snhitinn /j ^ = i 
Pb) mix well and polarograph as before The wave height m the first 
experiment should not be grevtcr than the mcrcavc m height obtained in 
the second experiment 

7 Copper — To 50 ml of sdution 5 add 20 ml of water 10 ml of 
a c per cent solution of hydroxybmine hvdrochlondc and 2 ml of dilute 
hydrochloric acuL Heat to boiling and while suU warm add 2 g of 
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potassium tluocyauatc cool, add i ml of a o Z5 per cent solution of 
gelatine and dilute «ith uater to loo ml Polarograph 15 ml over the 
range ~o 25 volt to — o 5 \oJt Return the solution in the polarographic 
cell, together with the incrcor3, to the solution under test, add o 2 ml 
ofstandard coppersolution (i rnl =iing Cu) and the volume of standard 
lead solution (x ml = t mg Pb) equivalent to the amount of lead found 
m Test No 5, mix well and pdarograph as before The wave height 
m the first experiment should not be greater than the increase m height 
obtained m the second experiment 

8 Zinc.— To 5 ml of solution $ add 90 ml of water and 5 ml of a 
3 per cent solution of citnc acid Polarograph over the range —09 volt 
to — I 3 volt Return the solution in the polarographic cell together 
with the meroiry, to the solution under t«r, add o 1 ml of standard 
zinc solution (i ml = i mg Zn) mix well and polarograph as before 
The wave height in the first experiment should not be greater than the 
increase in height obtained in the second experiment 

9 Manganese— Dissolve 05 g in 40 ml of water and 10 ml 
of nitric acid add i g of sodium bismuthate, shake occasionally dunng 
3 minutes and allow to stand until clear or filter through asbestos or 
sintered glass Any pink colour produced should not be greater than that 
obtained by adding i 35 ml N/ioo KNfn04 to 50 rS of a solution 
prepared by boiling 0 5 g of ferrous sulphate with 10 ml of mtnc acid 
and 20 ml of water until oxides of nitrogen cease to be evolved, cooling 
and diluting with water 

xo Alkalis and other Metals — Dissolve 2 5 g in 9 ml of water 
and 6 ml of dilute hydrochlonc acid and add 1 ml of h>drogen peroxide 
(100 vols ) and 20 ml of hydrochlonc acid and extract with four 20 ml 
portions of ether with vigorous shaking Evaporate the ether from the 
aqueous layer on the water bath and concentrate to i ml Dilute with 
10 ml of water, add i ml of dilute hydrochlonc acid and 5 ml of am 
monium thiocyanate solution and extract with two 10 ml portions of a 
mixture of equal volumes of amyl alcohol and arayl acetate Evaporate 
the acid layer to dryness and ignite gently Not mote than 2 mg of residue 
should be left 

IX Arsenic. — ^Dissolve 4 g in 20 ml of so per cent hydrochlonc 
acid, add a few drops of stannous chlonde solution and distil 15 ml To 
nih a 5 vfw ^ntqjs VS Vromme Witfram Temtrvt Ahie trvtsnis 
bromine by a few drops of stannous chloride solution, add 50 ml of 
water and test as desenbed m appendix 4 Any stain produced should 
not be greater than a o 002 mg standard stain 

12 Assay — Dissolve 1 g m5oin1 of freshly boiled and cooled water 
and 20 ml of dilute sulphunc acid and titrate with N/ro KlVInO^ 

1 ml N/io KMnO^ s 00278 g FeSO^yUjO 
Not Jess than 99 per cent should be indicated 
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AnalaR 

FORMALDEHYDE SOLUTION 


H CHO «= 


Maximum Linuts of Impurities 


Acidity 

Non volatile Matter 
Chlonde (Q) 

Hea\7 Metals (Pb) 
Iron (Fe) 

Organic Impunties 


3 o ml n/i per cent 
o 0025 per cent 
o 0002 per cent 
o 0004 per cent 
0 0002 per cent 
passes test 


1 Description — A solution of formaldehyde m water, containing 
about 36 per cent of formaldehyde and about 10 per cent of methyl 
alcohol A colourless liquid with a strong pungent odour clear when 
issued On keeping a white precipitate of polymerued formaldehyde 
may separate 

2 Solubility— Muable with water and with alcohol forming clear 
colourless solutions 

3 Acidity — Dilute 10 ml with 10 ml of water and titrate with 
N/i NaOH using phenolphthalem as indicator Not more thw 03 ml 
should be required 

4 Non-voIatile Matter — Evaporate zo ml to dryness and ignite 
gently Not more than 0 5 mg of residue should be left 

5 Chloride — Dilute 5 ml with 45 ml of water and add t ml of 
dilute nitnc acid and i ml of silver nitrate solution No opalescence 
should be produced 

6 Heavy Metals and Iron — Dilute 5 ml with 40 ml of tvater, add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour prwuced should not be deeper 
than the “ standard colours defined m appendix 2 

7 Organic Impurities — ^Mk 10 ml with 10 ml of N/i NaOH and 
allow to stand for i hour No colour should be produced 

8 Assay — Mix 3 ml with 50 ml of N/i NaOH and add 25 ml of 
hydrogen peroxide (20 TOlumes) warm on a water bath for 30 minutes 
with occasional shaking cool and titrate the excess of alkah with N/x 
HCl usmg phenolphtlialein as indicator Carry out a bbnk determination 
omitting the formaldehyde solution 

Each ml difference between the titrations corresponds to i per cent 
w/v H CHO 

Not less than 36 per cent w/y should be indicated 
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AnalaR 


FORMIC ACID 

(98/IOQ per cent.) 

H COOH = 46 03 


AXazimum Limits of Impurities 


Non-volatile Matter 
Chloride (Cl) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 


0 01 pet cent 

0001 percent 
o 002 per cent 
D 001 per cent 
o 0005 per cent 


j Description — clear colourless liquid with a pungent odour 

2 Solubility.— Misable with water in all proportions forming clear 
colourless solutions which should not show any turbidity on standing 

3 Weight per ml. at 20 ’. — i 218 to i 221 g 

4 Freezing Point— Not below 4* 

5 Non«volatile Matter.— Evaporate 8 ml to dryness on a water- 
bath Not more than i mg of residue should be left 

6 Chloride — ^Dilute 8 ml with 40 ml of water and add r ml of 
dilute nitnc acid and i ml of siher nitrate solution Any opalescence 
produced should not be greater than the “ standard opalescence ” defined 
in appendix 2 

7 Sulphate. — To 8 ml add o 2 ml of N/i NajCOj and evaporate to 
dryness on a water bath, dissolve the residue in 10 ml of water and 1 ml 
of N/i HCI filter d" necessary, and add t ml of barium chloride solution 
Any turbidity produced should not be greater than the ‘ standard 
turbidity ” defined in appendix 2 

8 Heavy Metals and Iron — Dilute 2 ml with 35 ml of water, add 
15 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution lor a lew seconds Any colour produced should not'be deeper 
than the “ standard colours ” defined in appendix 2 

9 Assay. — Dilute 2 g with 25 ml of water and titrate with N/j 
NaOH using phenolphthalem as indicator 

I ml N/i NaOH s 004603 g H COOH 
Not less than 98 per cent should be indicated 
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FORMIC ACID 
(90 per cent.) 

HCOOH =4603 

Maximum Liinits of fmpunties 


Non %oIatiIe Matter 
CWoride (Cl) 
Sulphate (SO4) 
Heav> Metals (Pb) 
Iron (Fc) 


ooi percent 
0 oot per cent 

0 002 per cent 

0001 percent 
o oooj per cent 


t Description -~A clear colourless liquid with a pungent odour. 

4 Solubility — Misab'e with water in all proportions fommjg dear 
colourless solutions ^hjch should not show any turbidity on standing 
3 Weight per ml at 20 ’ — i 202 to i 207 g 


4-8 Tests for Non«valatile Matter, Chloride, Sulphate, 
Heavy Metal and Iron, and Assay are earned out as described for 
Formic Acid (98/100 per cent) 

8 Assay -^Not less than 895 per cent should be indicated 


AnalaR 

FUSION MIXTURE 

An equimolecular mixture of anhydrous potassium and 
sodium carbonates 


Maximum Limits of Impunties 


Chloride (Cl) 
Sulphate (SO«) 
Nitrate (NO*) 
Phosphatv (PO*) 
Silicate (SiO{) 
Heavy Metals (Pb) 
Iron (Fc) 

Arsenic (As*Oj) 

Moisture 


0 005 per cent 
0 005 per cent 

0 002 per cent 

0001 percent 
0 005 per cent 
o 002 per cent 
0 OOI per cent 
0 0001 per cent 

(1 pan per million) 
2‘0 percent 


I Description— A white penvder or granules 
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2 Solubility. — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Chloride. — Dissolve s g in 40 ml of water and add 10 ml of 
dilute nitric acid and i ml of silver nitrate solution Any opalescence 
produced should not be greater than the " standard opalescence " defined 
in appendix 2 

4 Sulphate. — Dissolve 5 g m too ml of water, add 20 ml ot 
dilute hydrochloric acid and 2 ml of banum chloride solution and allow 
to stand for 6 hours No turbidity or precipitate should be produced 

5 Nitrate. — Dissolve i g m 10 ral of dilute sulphuric acid, add 
1 ml of standard indigo solution and 10 ml of sulphuric acid and heat 
to boiling The blue colour should not entirelj disappear 

6 Phosphate. — Dissolve 2 g m 10 ml of uater m a platinum dish 
and neutralise with dilute sulphuric acid (about 4 ml ), add 2 ml of acid 
in excess and dilute to 40 ml To 20 ml (retain the remainder of the 
solution for Test No 7) add 2 ml of dilute sulphuric acid, t ml of phos- 
phate reagent No i and 1 ml of phosphate reagent No 2 and place 
in a ivater-bath at 60° for to minutes Anv blue colour produced should 
not be deeper than the “ standard colour defined in appendix 2 

7 Silicate — ^To 2 ml of the solution retained from Test No 6 add 
20 ml of water, i ml of dilute sulphuric aad, 1 ml of phosphate reagent 
No I and i ml of phosphate reagent No. 2 and place in a water-bath 
at 60^ for 10 minutes Any blue colour produced should not be deeper 
than the " standard colour “ defined in appendix 2 

8 Heavy Metals and Iron. — Dissolve i g in 5 ml of dilute hjdro- 
chlonc acid, add 40 ml of water and 5 ral of dilute ammonia solution 
and pass hydrogen sulphide through the solution for a few seconds 
Aay colour produced should not be deeper than the “ standard colours ” 
defined in appendix 2 

9 Arsenic. — Dissolve 5 g in 50 ml of water, add 16 ml of bromi- 
nated hydrochloric aad and a few drops of stannous chloride solution and 
test as described m appendix 4 Any stain produced should not be 
greater than a 0 005 mg standard stain 

10 Moisture. — Dry 3 g at about 300” for 15 minutes The loss in 
■wngVn tAitrcAd ritn extetfi bo rrig 



akalar standards 


AnalaR 

D-GLUCOSE 

(Dextrose) 


C,H„0, = xSo i6 


Maximum Limits of Impunties 


Alcohol insoluble Matter 
Aci<lit> 

Sulphated Ash 
Chloride (Cl) 

Sulphate (SO4) 

Sulphite (SO,) 

Heavy Metals (Pb) 

Iron (Fe) 

Arsenic (As, 0 ,) 

Moisture 


till 

o 3 ml sji per cent 
o 04 per oent 
o 005 per cent 
o 005 per cent 
0 C005 per cent 
e 0002 per cent 
0 0001 per cent 
o 00002 per cent 
(0 2 part per million) 
o a per cent 


1 Description — A white crystalline or granular powder 

2 Solubility— Dissolve 5 g m 50 ml of water a clear colourless 
solution should be produced Dissolve i g in 30 ml of boiling m per 
cent ethyl alcohol a dear solution should be formed which should not 
deposit on cooling 

3 Acidity —Dissohe zo g m roo ml of hot carbon diovde 
free water and titrate with N/io NaOH using phenolphthalein as indicator 
Not more than 0 3 ml of N/io NaOH should be required 

4 SpeciHc Rotation — [«»}“* not less than +33“ determined on a 
to per cent iv/v well boiled aqueous solution 

5 Sulphated Ash — Moisten 5 g with sulphunc acid and ignite 
gently, again moisten with sulphunc aad and rergnite Not more than 
2 mg of residue should be left 

6 Chloride — Dissohe 2 g in 50 ml of water and add t ml of 
dilute nitric aad and 1 ml of silver mtrate solution Any opalescence 
produced should rot be greater than the standard opalescence defined 
m appendix 2 

7 Sulphate — Dissolve z g m 50 ml of water add t ml of dilute 
hydrochloric acid and x ml of banum cWonde solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

8 Heavy Metals and I rotw— Dissolve 10 g in 40 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ‘ standard colours ’ defined in appendi’c 2 


FOR LABORATORY CHEMICALS lig 


9 Arsentc and Sulphite — Dissolve lo g m 50 ml of water, 
add 10 ml of stannated hydrochloric acid and test as described in 
appendix 4 Any stain produced should not be greater than a 0*002 mg 
standard stain The lead paper used in the test should not show any 
more darkening than that used m the preparation of the standard stain 

10 Moisture — Dry 5 g at no® for 1 hour The loss in weight 
should not exceed 10 mg 


AnalaR 

GLYCEROL 

CH,OH CHOH CH,OH « 91 09 


Maximum Lunits of Impurities 


Ash 

0*01 per cent 

Chlonde (Cl) 

0 0002 per cent 

Sulphate (SO4} 

ooot percent 

Fatty Aads 

passes test 

Esters of Volatile Fatty Aads 
(Glyceryl Tnbucyrate) 

0 025 per cent 

Heavy Metals (Pb) 

0 eoei per cent 

Iron (Fe) 

e 00005 

Sugars 

no reaction 

Reducing Substances 

no reaction 

Organic Impurities 

passes test 

Arsenic (AsjO]) 

0 0002 per cent 


(2 parts per million) 


1 Description — clear colourless syrupy liquid 

2 Solubility — Miscible with water and with alcohol forming clear 
colourless solutions 

3 Reaction — The reaction of a solution of 2 ml in 10 ml of carbon 
dioxide free water should be neutral to litmus paper 

4 Weight per ml at 20 '’ — 1 255 to r 260 g corresponding to 98 
to too per cent of 

5 Refractive Index — not less than r 4696 

6 Ash — Ignite 20 g in a platinum dish Not more than 2 mg of 
residue should be left and m dissipating the last traces of glycerol 
not more than a slight chartring should occur and there should be no 
odour of burnt sugar 

7 Chloride — Dissolve 4 ml m 45 ml of water and add i ml of dilute 
nunc aad and 1 ml of silver nitrate solution No opalescence should 
be produced 

8 Sulphate — Dissolve 8 ml in 40 ml of water and add i ml of 
dilute hydrochloric aad and 1 ml of barium chloride solution and allow 
lo stand for 6 hours No turbidity or precipitate should be produced 

{Continued oterleof) 
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GL yCEROL-~eo?ilinued 

9 Fatty Acids—Watm 5^ml wrth 5 ml of d.l„,e sulphunc aad to 
about 70 and ahake vigoroualy. Not mom than a („„! unjleasattt odour 
should be produced 


to Esters of Volatile Fatty Acids.-Mts t6 tvith 90 ml of 
rarboit dtonde-free irater and 2 ml of sodintn hydroside solution 
(50 per cent w/w) and botl for 2 mmutes, add to tu „t dilute sulphunc 
aad and 40 ml of carbon dioxidc-frce water and distd no ml. Titrate 
the distillate with N/10 NaOH using phenolphthal^m as indicator. Not 
more than 05 ml of N/io NaOH should be require^ 
ri Heavy Metals and Iron.— Mix t 6 ml ivitb ,0 nj of crater, add 
5 ml of dilute ammonia solution and pass hjdrogen sulphide through the 
solution for a few seconds Any colour produced Should not be deeper 
than the “ standard colours ” defined m appendix 2 


12 Sugars.— Mix 5 ml with 5 ml of water and i ml of dilute 
sulphuncacid and heat in a boilmg water bathfor^mujutes then add 2 

of sodium hydroxide solution and 5 ml of FeUm^'s solution and heat 
m the same manner for a further 10 minutes No tUrbidity or preapitate 
mhroiV ihf jmjvAvinf 

13 Reducing Substances —Mix 5 ml tnth 5 ny of dilute ammonia 
solution, heat to 60* for 3 minutes, add o 5 ml of sdver nitrate solution 
and allow to stand in the dark for 10 minutes No darkening should be 
produced 

14 Organic Impurities,— (n) M« 5 ml with 5 ml of sulphunc 
aad, keeping the mixture cold The colour prod\jced ahould not 
deeper than pale yellow 


for 5 minutes No yellow colour or unpleasant odour should be produced 
15 Arsenic. — Mix 4 ml with 50 ml of water, add ml of stannated 
hydrochlonc acid and test as desenbed in appendix ^ Any stain 
produced should not be greater than a o or mg standard stain 


AnalaR 

GUANIDINE CARBONATE 

[(NH,),C NH], H,CO, = t8o x? 

Maximum Limits of ImpunUcs 

Sulphated Ash ® * per cent 

Chlonde (Cl) ® per cent 

Sulphate (SO,) percent 

1 Description.— A white crystalline powder. 

2 Solubility.— Dissolve 5 g m 50 ml of water, a clear colourless 
solution should be produced. 
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3 Sulphated Ash — Moisten x g with sulphuric aad and ignite 
gently Not more tl^ z mg of residue should be left 

4 Chloride — Dissolve i g in 50 ml of water and add 3 ml of 
dilute lUtnc acid and 1 ml of silver mtrate solution No opalescence 
should be produced 

3 Sulphate — ^Dissolve i g in 50 ml of water, add 3 ml of dilute 
h}drochlonc acid and i ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

6 Assay — Dissohe 4 g in 100 ml of boiling water and titrate 
with N/i HCI to the full yellow colour of bromocrcsol green 
I mL N/r HCI s o 09008 g ((NH,),C NHJj HjCOj 
Not less than 99 8 per cent and not more than 100 2 per cent should be 
indicated 


AnalaR 

HYDRAZINE SULPHATE 


NH,NH,Jf,SO« - 130 13 


Maximum Limits of Impurities 


Non volatile Matter 
Chlonde (Cl) 

Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (AsiOj) 


o 05 per cent 
o 065 per cent 
o 004 per cent 
0 002 per cent 
o 0001 per cent 
(i part per million) 


1 Description — Colourless crystals 

2 Solubility — Di 38 oKc 5 g 1050 ml ofhot%\ater A clear colourless 
solution should be produced 

3 Non*volatlle Matter — Igmte 2 g gently, not more than i mg 
of residue should be left 

4 Chloride — Dissolve 1 g in 50 ml of water and add i ml of 
dilute nitric aad and i ml of siher nitrate solution Any opalescence 
produced should not be greater than that given by o 5 ml of standard 
chlonde solution (i ml —01 ing Cl) in an equal volume of water 
containing the quantities of reagents used in the test 

5 Heavy Metals and Iron — Dissolve 053 m 40 ml of water 
and 10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours *’ defmed m appendix 2 

6 Arsenic — Dissolve 2 g in 20 ml of 20 per cent hydrochloric 
aad and 5 ml of water and distil 20 ml To the distillate add 50 ml of 
water and a few drops of stannous chlonde solution and test as desenbed 

{Com nued ovtrleaf} 
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\NALAR bTANDARDS 


inORAZmi SULPHATE—eonhmed 

in appendix 4 stain produced should not be greater than a 

0 002 mg standard stain 


n/i 3 e >«.“«> ml of ivaler and tilrale wilh 


t NaOH using methyl red as indicator 


l ml N/i NaOH s o 1301 g NH,NH,H,SO< 

Not less than 99 per cent should be indicated 

(b) Dissolve 0 3 g m 25 ml of water, add 20 ml of dilute hydro- 
Mlonc aad and 5 ml of potassium cyanide solution and titrate mth 
M/20 KIOj until the dark brown solution which is formed becomes I ght 
broivn, then add 5 ml of starch soluuon and continue the titration until 
the blue colour disappears 


1 ml M/ao KIO, = 0 006507 g NH,NH, H,SO, 
Not less than 99 per cent should be indicated 


AnalaR 

HYDRIOOIC ACID 
(sp, gr.194) 

HI - 12793 

Maximum Limits of Impurities 
Non volatile Matter o i per cent 

Sulphur Compounds (SO*) o 01 per cent 

1 Description — clear fuming Iiqtud varying in colour from pale 
yellow to dark brown owing to the presence of free lodme 

2 Non-volatile Matter, — Evaporate 5 g to dryness on a water- 
bath Not more than 5 mg of residue should be left 

3 Sulphur Compounds— Add 05 ml drop by drop to 5 ml of 
nitnc aad and evaporate to dryness on a water bath Dissolve the residue 
in I ml of dilute hydrochloric acid and 50 ml of water, add i ml of 
banum chloride solution and allow to stand for i hour No turbidity 
or precipitate should be produced 

4 Assay — Dilute 4 g with 25 ml of water, titrate any free iodine 
ivith N/io NajSjOj then titrate with N/i NaOH using methyl red as 
indicator 

1 ml N/i NaOH = o 1279 g HI 

Not less than 64 and not more than 68 per cent should be indicated 
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AnalaR 

HYDRIODIC ACID 
(sp. gr. 1-7) 

HI =* JZ? 93 

Maximum Liinits of Impurities 

Non volatile Matter o oa per cent 

Chloride and Bromide (Cl) o 03 per cent 

Sulphur Compounds (SO4) o 003 per cent 

Phosphorus Compounds (PO4) o oooa per cent 

1 Description — A colourless liquid when freshly distilled, rapidly 
becomes yellow to reddish brown through liberation of iodine 

2 Solubility — Misable with water forming a clear solution 

3 Non<volattte Matter — ^Evaporate s g to dryness on a water- 
bath Not more than i mg of residue should be left 

4 Chloride and Bromide — OTo o z ml add 15 ml of water, 0 05 g 
of sodium sulphite, 5 ml of dilute ammonia solution and 20 m! of 
N/xo AgNOj shake and filter, to the filtrate add 10 ml of dilute nitnc 
acid Any opalescence produced should not be greater than the standard 
opalescence ” defined in appendix 2 

5 Sulphur Compounds —Add 1 ml drop by drop to 5 ml of nitnc 
acid and eraporate to dryness on a water bath Dissolve the residue in 
i ml of dilute hydrochloric acid and 50 ml of water, add i ml of banum 
chlonde solution and allow to stand for i hour No turbidity or pre- 
cipitate should be produced 

6 Phosphorus Compounds — ^To the residue from Test No 3 add 
z drop of nitnc acid and evaporate to dryness on a water bath Dissolve 
the residue in 3 ml of dilute solphunc aad add 20 ml of water, i ml 
of phosphate reagent No x and i ml of phosphate reagent No 2 and 
place in a water bath at 60® for 10 minutes Any blue colour produced 
should not be deeper than the * standard colour ’ for phosphate defined 
in appendix 2 

7 Assay. — Dilute 5 g with 25 rot of vrater, titrate any free lodme 
with N/io NojSjOj, then titrate with N/i NaOH using methyl red as 
indicator 

I ml N/x NaOH s o 1279 g HI 

Not less than 54 and not more than 56 per cent should be indicated 
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AnalaR 


HYDROBROMIC ACID 
(sp. gr, I 46 to 1*49) 
A 6 to 48 per cent. 

Hfir ea So 93 


Maximum Limits of Impurities 


Non volatile Matter 
Chloride (Cl) 

Sulphur Compounds (SO<) 
Phosphorus Compounds (PO,) 
Heavy Aletals (Pb) 

Iron (Fe) 

Banum (Ba) 

Arsenic CAstOi) 


0 03 per cent 

0 I per cent 

001 percent 
o 0002 per cent 
o 0004 per cent 
o 0003 per cent 
0 015 percent 
0-0005 pet cent 

<5 pans per million) 


1 Description —A clear colourless or pale jellow liquid 

2 Solubility — Miscible with water and with alcohol forming clear 
solutions 


3 Non-volatile Matter.— .Evaporate 5 g to drjTiess on a water- 
bath Not more than 1 mg of residue should be left 

4 Chloride -—Mix 10 g with 70 ml of water and 25 ml of mine 
acid, boil gently and pass a current of air through the liquid until all the 
liberated bromine is removed Cool add 10 ml of N/io AgNO„ filter, 
v\ash with water and titrate the filtrate and washings with N/io NH<SCN 
using feme ammonium sulphate as indicator Not less than 7 0 ml of 
N/io NH^SCN should be required 

5 Sulphur Compounds — ^Add 1 ml drop by drop to 5 ml of mtnc 
acid and evaporate to dryness on a water bath Dissolve the residue 
in I ml of dilute hydrochloric acid and 50 m! of water, add 1 ml of 
banum chlonde solution and allow to stand for i hour No turbidity 
or precipitate should be produced 

6 Phosphorus Compounds — To the residue from Test No 3 add 
I drop of mtnc acid and evaporate to dryness on a water bath Dissolve 
the residue in 3 ml of dilute sulphunc acid, add 20 ml of water, i ml 
of phosphate reagent No 1 and i ml of phosphate reagent No 2 and 
place in a wafer-bach at do® Air ro mmotes Any blue colour produced 
should not be deeper tJian the ‘slandird colour " for phosphate defined 
m appendix 2 

7 Heavy Metals and Iron — ^Dilute 5 g with 35 ml of water, 
add 20 ml of dilute ammonia sohitton and pass hjdrogcn sulphide 
through the solution for a few seconds i\ny colour produced should not 
be deeper than the " staadard cohua ’ defined in appendix 2 
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8 Barium — Dilute 1 ml with 50 ml of •waier, add i ml dilute 
sulphuric acid and allow to stand for i hour No turbidity or precipitate 
should be produced 

9 Arsenic — Dilute 2 g wth 50 ml of water, add 10 ml of stan- 
nated hjdrochloric acid and test as described in appendix 4 Any 
stam produced should not be greater than a o 01 mg standard stain 

10 Assay — ^Dilute 5 g wih 25 ml of ^vater and titrate with N/i 
NaOH using methyl red as indicator 

t ml N/i NaOH = o 08092 g HBr 

Not less than 46 per cent and not more than 48 per cent should be 
indicated 


AnalaR 


HYDROCHLORIC ACID 

(sp. gr. I IB) 

HCI» 36465 


Maximum Limits of fmpunties 


Non volatile Matter 
Free Chlonne (Cl) 
Sulphate (SO<) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (AsjOj) 


00015 percent 
e 0002 per cent 

o 0003 per cent 

o 0002 per cent 

0 0001 per cent 

0-000004 per cent 
(o 04 part per million) 


1 Description — clear colourless fuming liquid 

2 Non-volatite Matter. — Evaporate 56 ml to dryness on a water- 
bath and Ignite gently Not more than 1 mg of residue should be left 

3 Free Chlorine — Dilute 2 ml with qo ml of water, add i ml of 
cadmium iodide solution and i ml of starch solution and allow to stand 
in the dark for to minutes No blue colour should be produced 

4 Sulphate — ^To 56 ml add 02 nd of N/i NajCOj and evaporate to 
drync« on a. watct-balh., dii'wlve the residue m 10 ml of water and r ml 
ofN/iHCl filter if necessary, and add I ml of banum chloride solution 
Any turbidity produced should not be greater than the * standard 
turbidity ” defined in appendix z 

5 Heavy Metals and Iron — ^Dilute to ml with 15 ml of water, 
add 25 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ' defined m appienduv 2 

6 Arsenic. — Evaporate 42 ml on a water bath until reduced to 
15 ml , keeping the liquid jellon bj the addition, from time to time, of a 

{Coniinued ovttUof ) 
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HYDROCHLORIC ACID (sp gr /M)— 

few drops of bromine solution add 50 ml of water and a few drops of 
stannous chloride solution, and test as described in appendix 4 Any 
Btam produced should not be greater than aooozmg standard stain 
7 Assay.— Dilute 4 g with 50 ml of wter and titrate with N/i 
NaOH using methyl red as indicator 

1 ml N/i NaOH s o 03646 g HC! 

Not less than 35 4 per cent should be indicated 


AnalaR 

HYDROFLUORIC ACID 
(40 per cent.) 

HF <9 20 01 


Maximum Limits of Tmpuniies 


Nen-volatilc Matter 
Chlonde (Cl) 
Sulphate (SO|) 
Silica (StOt) 

Heavy Metals (Pb) 
Iron (Fe) 


0 ot per cent 
0 001 per cent 
0 004 per cent 
0 2 per cent 
oeoi percent 
0 0005 per cent 


1 Description — A clear colourless liquid 

2 Non>yolatfle Matter. — Evaporate to g to dryness in a platinum 
dish, add l drop of sulphuric acid and ignite gently Not more than 
I mg of residue should be left 

3 Chloride — Dilute t g wth 50 ml of water and add i ml of 
Sliver nitrate solution No opalescence should be produced 

4 Sulphate. — ^To 5 g add 0 2 ml of N/t Na^COj and evaporate 
to dryness on a water-bath, dissolve the residue in 10 ml of ivater and 
I ml of N/i HCI, filter if necessary, and add i ml of barium chloride 
solution Aiiyturbidityproducedahouldnot be greater than the “standird 
turbidity ” defined ui appendix 2 

5 Silica — Dilute 2 g with jo ml of ^vatcr in a platinum dish, add 
dilute ammonia solution until altatinc and boil off the excess, add 5 

of a 20 per cent aqueous solution of potassium chloride and 10 ml of 
90 per cent alcohol, allow to stand for 5 minutes and then transfer to a 
test-tube and examine immediately No turbidity should be produced 

6 Heavy Metals and Iron — Dilute 2 g will 35 ml of 

add Ij ml of dilute ammonia solution and pass hydrogen sulphide 
through the solution for a few seconds Any colour produced should not 
be deeper than the “ standard colours ” defined in appendix 2 
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7 Assay. — Dilute i 5 g with 100 ml of water and titrate with 
N/r NaOH using phenol red as indicator 

t ml of N/i hiaOH 002001 g HF 
Not less than 40 per cent should be mdicated 


AnalaR 

HYDROGEN PEROXIDE 
(20 volumes) 

6 per cent w/v 

HjO» » 34 0x6 


Maximum Limits of Impurities 


Acidity 

Non volatile Matter 
Chloride (Q) 
Sulphate (SO4) 
Phosphate (PO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Banutn (Oa) 

Arsenic (Aa^Oj) 


o 1 ml Wi per cent 

0 00$ per cent 

00001 percent 
0001 percent 
o 0002 per cent 
0 00004 per cent 
0 00002 per cent 
0 002 per cent 
e 00001 per cent 

(o i part per imihon) 


1 Description — clear colourless liquid 

2 Solubility — Misable in all proportions wth water and with 
alcohol 

3 Acidity —Dilute 10 ml with 20 ml of water and titrate mth 
"N/io NaOH using bromothymol blue as indicator Not more than 
o I ml of N/io NaOH should be required 

4 Noivvolatile Matter — Evaporate 20 ml to dryness and igmte 
gently Not mote than 1 mg of residue should be left 

5 Chloride — ^Dilute 10 ml with 40 ml of water and add i ml of 
dilute mtnc acid and i ml of silver lutrate solution No opalescence 
should be produced 

6 Sulphate — Dilute 10 ml with 40 ml of water add i ml of dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

7 Phosphate — Evaporate 5 ml to diyness dssolve any residue in 
20 ml of water add 3 ml of dilute sulphuric acid 1 ml of phosphate 
reagent No 1 and i nu of phosphate reagent No 2 and place m a water 
bath at 60® for lo minutes Any blue colour produced should not be 
deeper than the standard colour defined in appendix 2 

(Com n ed evtrUaJ ) 






ANALAR STANDARDS 


HYDROGEN PEROXIDE ( 20 taJiaiiet)-~eonbnued 

8 Heavy Metals and Iron.— To 50 ml add o i g of sodium 
carbonate and evaporate to campUtt dr^ess on a water»bath Dissolve 
the residue m 10 ml of water and i ml of dilute nunc aad, dilute with 
35 ml of water, add 5 ml of dilute ammonia solution and pass hydrogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the ** standard colours ” defined m appendix z, 

9 Barium. — Dilute 10 ml with 40 ml of water, add x ml of dilute 
sulphuric acid and allow to stand for i hour No turbidity or precipitate 
should be produced 

10 Arsenic. — To 50 ml add o i g of sodium carbonate and 
evaporate to complete dryness on a mter-bath Dissolve the residue m 
50 ml of water and to ml of starmated hydrochlonc acid and test as 
described in appendix 4 Any stain produced should not be greater 
than a 0 005 mg standard stam 

II. Assay. — Dilute z ml with 20 ml of water, add 10 ml of dilute 
sulphuric aad and titrate with N/xo KMnOi 

I ml N/io KMnOi s 00017 g 

s o 566 TOlume oxygen 

Not less than 6 per cent w/v (20 volumes) should be indicated 


AnalaR 

HYDROGEN PEROXIDE 
(100 volumes) 

30 per cent, w/v 
H|0, “ 34016 


Maximum Limits of Impuntici 


Aadity 

Non-volatile Matter 
Chloride (Cl) 
Sulphate (SO|) 
Phosphate (POi) 
Heavy Metals (Pb) 
Iron (Fe) 

Danum (Ba) 
Nitrogen (bO 
Arsenic (As-Oj) 


o 5 ml n/i per cent 
001 percent 
o 0005 per cent 

0 005 per cent 

0001 percent 
c 0002 per cent 
00001 percent 
001 percent 
0 003 per cent 
0 00005 per cent 

(o s part per million) 


1 Description. — A clear colouricss liquid 

2 Solubility.— Misable m all proportions with water and vnth alcohol 

3 Acidity.— Dilute 2 ml with 20 ml of water .and titrate to a green 
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colour with N/io NaOH using bromothymol blue as indicator. Not more 
than 0*1 ml. of N/io NaOH should be required. 

4. Non-volatile Matter. — ^Evaporate 10 ml. to dryness and ignite 
gently. Not more than i mg. of residue should be left. 

5-10. Tests for Chloride, Sulphate, Phosphate, Heavy Metals 
and Iron, Barium and Arsenicarecarnedout asdcscnbedforhjdrogen 
peroxide (ao volumes) using in each case one-fifth of the specified amount 
of the sample. 

11. Nitrogen. — ^To 5 ml. add a drop of sulphunc acid and evaporate 
on a steam bath to 2 rnl. Transfer to a Kjeldhal flask with 10 ml of 
sulphunc acid, add o*i g of sucrose and allow to stand for 30 minutes 
Add 0*05 g of cupnc sulphate and 5 g. of potassium sulphate and digest 
until completely oxidised Cool, dilute with water, add 60 ml. of 50 per 
cent sodium hydroxide solution, distil and collect the distillate in 10 ml. 
of N/100 HjSO^ and titrate the excess of acid with N/ioo NaOH using 
methyl red as indicator. Cany out a blank determination in the same 
manner. The dvSerence between the two tvtrauoni should not exceed 
1*8 ml. 

12. Assay.— Dilute 5 ml. with water to ntl. To 20 ml of this 
solution add 10 ml of dilute sulphunc acid and titrate with N/io KMnOi. 

I ml N/io KMnO^ s 0*0017 S- 

~ 0*566 volume oxygen. 

Not leas than 29 per cent w/v (97 volumes) should be indicated. 


AnalaR 

HYDROXYLAMINE HYDROCHLORIDE 


NH,OH.HCI = 69 50 


Maximum Limits of Impurities 


Reaaion . 
Sulphated Ash 
Sulphate (SO*) 
Heavy Metals (Pb) 
Iron (Fe) 
Ammonia 


passes test 
o 05 per cent, 
o 005 per cent, 
o 002 per cent, 
o ooi per cent 
no reaction 


1. Description. — Coloutiess crystals. 

• 2. Solubility. — Soluble in alcohol Dissolve 5 g in 50 ml of water; 
a clear colourless solution should be produced. 

3. Reaction. — Dissolve x g. m 50 ml. of 90 per cent, alcohol, add 
3 drops of dimethyl yellow solution and titrate to the full jellow colour 
with N/i NaOH. Not more than o*2 ml. should be required. 

4. Sulphated Ash. — Moisten 2 g. with sulphuric acid and ignite 
gently; not more than i mg. of residue should be left. 

• {jContuzueJ overleaf ) 
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HlDRQ;KyLAMINC in DROCHhORJDt-cof tm ttd 

5 Sulphate.— Dissohe 2g m 50 m! of water, add i ml of dilute 
hydrochloric acid and t ml of banum chloride solution and allow to 
stand for i hour No turbidity or preapitatc should be produced 

6 Heavy Metals and Iron— Dissolve x g m 40 ml of water, 
add 10 ml of dilute ammonia solution and pass by^ogen sulphide through 
the solution for a few seconds Any colour produced should not be dee^r 
than the “ standard colours *’ defined in appendix a 

7 Ammonia. — Dissolve 1 g in 10 ml of water, add 5 ml of 
sodium hydroxide solution and boil No odour of ammonia should be 
perceptible 

8 Assay — Dissolve 0 3 g m water and make up to 250 ml To 25 ml 
in a stoppered bottle add 50 ml of Mf6o potassium broraatc solution 
followed by 40 ml of dilute hydrochloric aad Leave to stand for 15 
minutes add 3 g of potassium iodide and utrate the liberated iodine with 
N/10 NagS^Og using starch solution as indicator 

i ml M/60 KBrOj = 0-01158 g NH,OH HC 1 
Not less than 9S|per cent should be indicated 

AnalaR 

8-HYDROXYQUINOUNE 

C,H,N OH - t45 15 
Maximum Limits of Impurities 

Sulphated Ash o O5 per cent 

Chlonde (Cl) 0 0005 per cent 

Sulphate {SO4) ooi percent 

1 Description — ^Vhlte or cream coloured crystals or crystalline 
powder 

2 Solubility Soluble in alcohol and in dilute ammonia forming 

dear solutions One gram should dissolve in zo ml of dilute acetic acid 
forming a clear yellow solution 

3 Melting Point— 74® to 76®. 

4 Sulphated Ash— Moisten s g with sutphunc acid tnd ignite 
gently Not more than i mg of residue should be left 

5 Chloride— Dissolve 2 g in 45 ml of water and 5 ml of Alute 
nunc aad and add i ml of silver nitrate solution No opalescence should 
be produced 

6 Sulphate— Dissolve z g in 45 ml of water and 5 ml of dilute 
hydrochloric aad add i ml of banum chloride solution and allow to 
stand for i hour No turbidity or prcapitate should be produced 
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7 Assay — Dissohc o 15 g in 50 ml of T\ater and 20 ml of dilute 
hydrochlonc aad in a stoppered bottle Add i drop of a i per cent 
aqueous solution of indigo carmine and titrate uith N/io bromide- 
bromate solution, with vigorous shaking, until almost all trace of green 
colour has disappeared Stopper and allow to stand for 5 minutes Add 
80 ml of water and xo ml 01 potassium iodide solution and titrate nnth 
N/10 NagSgOj, using starch solution as indicator 

I ml N/io bromide bromaie s o 003629 g C^HgN OH 
Not less than 99 5 per cent should be indicated 


AnalaR 

INDIGO CARMINE 


C„H*0,N^,Na, =« 466 37 


Maximum Limits of Impurities 


Insoluble Matter 
Acidity 
Alkalinity 
Sulphated Ash 
Moisture 


0 2 per cent 
2 o ml s/i per cent 
2 o ml n/i per cent 
30 to 35 per cent 
10 per cent 


X Description — A deep blue powder or blue granules with a coppery 
lustre 

2 Solubility— Readily soluble m warm water forming a deep blue 
solution Almost insoluble m alcohol Dissolve i g in too ml of hot 
water Filter through a Gooch crucible wash with hot water, dry at 
100” and weigh Not more than 2 mg of residue should be obtained 

3 Reaction — Dissolve i g in zo ml of hot water add 5 g of sodium 
chloride, shake, cool, filter and dilute 10 ml of the filtrate with id ml of 
water This solution should be neutral to methyl red or should require 
not more than 0 1 ml of N /lo HCl or N/io NaOH to render it so 

4 Sulphated Ash — Moisten o 5 g of the dried matenal from Test 
No 5 mth sulphuric aad and ignite The residue should not be greater 
than 35 per cent and not less than 30 per cent 

5 Woxsture — THry 2 g at lotf tor one hoar 'The 'lOss xn wei^t 
should not be greater than 200 mg 

6 Assay — Dissolve o 5 g of the dried matenal from Test No 5 in 
750 ml of water and add 15 g of sodium hydrogen tartrate Boil and 
titrate the hot solution, slowly with shakmg, with N/io T1CI3 m an inert 
atmosphere until the deep blue colour changes to red brown 


1 ml N/io TiClj s 0*02332 g Cj^HgOjNjSjNaj 
Not less than 90 per cent should be indicated 
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AnalaR 
IODIC ACID 
HIO, « 175 9 i 

Mozunum Limits of Impurities 

Iodide no reaction 

Sulphated Ash o 05 per cent 

Sulphate (SOj) o 05 per cent 

1 Description — White cr^'stals or crysfalJine powder 

2 Solubility (Iodide) — Dissohc 2 g in 20 ml of water A clear 
colourless solution should be produced 

3 Sulphated Ash — Moisten 2 g with sulphuric acid and igmte 
gently Not more than i mg of residue should be left 

4 Sulphate — Dissolve t g in <0 ml of water add 1 g of hydroxyl 
amine hydrochloride and boil unul free iodine is removed cool dilute 
to 50 ml , add e 5 ml of dilute hydrochloric acid and j ml of banum 
chloride solution and allow to stand for 15 minutes No turbidity or 
prcapitacc should be produced 

< Assay — Dissolve 0 i g m 50 ml of water add 3 g of potassium 
iodide and 10 ml of dilute hydrochlonc acid and titrate the liberated 
iodine with N/lo Na^SjOj 

t ml N/ro N«jS| 0 | s 0002932 g HIO, 

Not less than 99 per cent should be indicated 


AnalaR 

IODINE 

I O 126 92 

Mazunum Limits of Impurities 
Non volatile Matter 001 percent 

Chloride and Bromide (Q) o 005 per cent 

Cyanide (CN) o 005 per cent 

Sulphate (SO.) o 01 per cent 

1 Description —Bluish black crystalline sales with a metallic lustre 

2 SolublUty^Almost insoluble m water Dissolve 2 5 g m 25 ml 
of potassium iodide solution and add this to a solution of 5 g of sodium 
thiosulphate in 75 ml of water a dear colourless solution should be 
produced 
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3 Non-volatile Matter. — Ignite lo g gently, not more than i mg 
of residue should be left 

4 Chloride and Bromide — ^Tnturatc 5 g of the powdered matenal 
with 25 ml of water, allow to stand for 30 minutes and filter Shake 
10 ml of the filtrate with a little zmc filings until colourless, filter, add 
I ml of dilute ammonia solution and r ml of silver nitrate solution, again 
filter and to the clear filtrate add 40 ml of rvater and 2 ml of dilute nitric 
aad Any opalescence produced should not be greater than the standard 
opalescence ’ defined in appendix 2 

5 Cyanide. — Decolorise 10 ml of the aqueous extract from Test No 4 
with N/io NajSjOa add i drop of ammonium sulphide solution and 
evaporate on a water bath until the yellow colour is discharged , cool and 
add o 2 ml of dilute hydrochloric acid and i drop of ferric chlonde 
solution No pink colour should be produced 

6 Sulphate — Digest t g of the powdered material with i g of zinc 
powder and 5 ml of water until reduced add 1 ml of dilute hydrochlonc 
acid and 45 ml of water filter add i ml of banum chlonde solution 
and allow to stand for i hour Vo turbidity or precipitate should be 
produced 


AnalaR 

IODINE PENTOXIDE 

IiO, = 333 84 

Maxunum Limits of Impurities 
Iodide no reaction 

Sulphated Ash o 2 per cent 

Suitability for Gas Analysis passes test 

1 Description — ^IVhue or slightly tinted granules free from the odour 
of chlorine 

2 Solubility (Iodide) — Dissolve i g in 20 ml of water A colour 
less solution which is not more than slighdy hazy should be produced 

3 Sulphated Ash. — Moisten i g with sulphuric acid and ignite 
gently Not more than 2 rog of residue should be left 

4 Suitability for Gas Analysis. — Heat 10 g to 200® in a U tube 
contained, m an. od. bAfjb. and. yasx x. bine of dry air thrmi^. the. U tube 
dunng 1 hour Lead the issuing gases tfwough a :o per cent solution of 
potassium iodide, acidified with a few drops of hydrochlonc acid and 
containing a few ml of starch solution Vo blue colour should be pro- 
duced 

5 Assay. — ^Treat o 15 g with 10 ml of potassium iodide solution and 
20 ml of dilute hydrochlonc acid Titrate the liberated iodine with N/io 
Na,S ,03 

I ml V/xo NajSjOj = 0002782 g I.O5 
Not less than 98 per cent should be indicated 
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AnalaR 

IODINE TRICHLORIDE 

IClj = 233 29 

MaYunum Lanut of Impurity 
Non volatile Maner o j ^ent 

1 Oescription — Orange red crjstafline masses with pungent irn 
tatmg fumes 

2 Solubility — Dissotveojg in50Ril of acetic acid A clear orange 
yellow solution should be obtained 

3 Non'volatile Matter — Ignite t g gently m a silica crucible 
Not more than 1 mg of residue should be left 

4 Assay — Dissolvcoag 1025 ml of «ater containing i g of potas- 
sium iodide, add 5 ml of dilute acetic acid and titrate « jtb N/io Na^S^, 
using starch solution as indicator 

I ml N/io Na,S, 0 , s o 00^,832 g ICI3 
Not less thanjoy per cent should be indicated 

AnalaR 

7-lODO-3.HYDROXYQU/NOL(NE- 
5-SULPHONIC ACID 
(Perron) 

C(OH) Cl CHC(SO,H)CCNCH CHCH ~ tS» O 

Maximum Limit of Impurity 
Su/phated Ash o t per cent 

SensitiMty to Iron (Fe) i in 5 000 000 minimum 

1 Description — A ycllotv crjstallinc powder 

2 Solubility — Dissolve 0 2 g in 50 ml of hot water Aclearorangc 
yellow solution should be produced 

3 Sulphated Ash — Moisten i g with sulphunc acid in a silica 
crucible and ignite gently Not more than r mg of residue should be left 

4 Sensitivity —Add o 2 ml of a 0 2 per cent aqueous solution to a 
mixture of 50 ml of water 1 ml of standard iron solution (i ml =o-ot 
mg Fe) and 05 ml ofN/ioIICl The colour produced wathin 5 minutes 
should be definitely green when compared with a solution containing 
50 ml of water, o 5 ml of N/io HCl and 0 2 ml of the 0 a per cent 
reagent solution 
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AnalaR 

ISATIN 

C,H4NHC0C0 = J47 13 
Maximvun Lunit of Impurity 
Sulphated Ash o 05 per cent 

r Description — ^eHow red or bnck red crystals or powder 

2 Solubility — Slightly soluble in cold water More soluble in hot water 
forming a clear orange red solution Dissolve r g in 3O ml of 90 per 
cent alcohol A clear red solution should be obtained 

3 Melting Point — 200® to 203® 

4 Sulphated Ash —Moisten 2 g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 


AnalaR 


LACTIC ACID 

CH, CHOH COOH - po 08 


Maximum Limits of Impurities 


Sulphated Ash 
Chlonde (Cl) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (AsjOy) 

Reducing Sugars 


o oa per cent 
o-ooi per cent 
o oz per cent 
o 0004 per cent 
o 0002 per cent 
o 00002 per cent 
(o 2 part per million) 
no reaction 


t Description. — A clear svrupy liquid almost colourless and odour 
less Twelie to 15 per cent ol the aad is normaTlj present in the form 
of anhydrides 

2 Solubility — Miscible m all proportions with water and with alcohol 
forming clear colourless solutions 

3 Sulphated Ash — ^To so g add 2 drops of sulphuric acid and 
Ignite gently Not more than 2 mg of residue should be left 

4 Chloride. — Dissohe i ml in 50 ml of water and add i ml of dilute 
nitnc acid and t ml of silver nitrate solution No opalescence should be 
produced 


{Contimud oierleaj ) 
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LACTIC ACID — cofitimed 

5 Sulphate —Dissolve 1 ml m 50 ml of water, add i ml of dilute 
nj’drochionc aad and i ml of baitum chlonde solution and al/ow to 
stand for 1 hour No turbidity or precipitate should be produced 

6 Heavy Metals and Iron— Dissohc s g m 35 ml of water, add 
15 ml of dilute ammonia solution and pass hydiogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ' defined in appendix 2 

7 Arsenic — Dissolve 10 g in 50 ml of water, add 10 ml of 
stannated hydroclilonc acid and test as described m appendix 4 Any 
stain produced should not be greater than ao 002 mg standard stain 

8 Reducing Sugars — DissoJie j ml in jo ml of water, add 3 ml 
of sodium hydroxide solution and 5 ml of Tehling s solution and heat in 
a boilingwater bath for 5 minutes No red precipitate should be produced 

9 Assay — Dilute 4 g with 100 ml of water add 50 ml of N/i 
NaOH boil gently for 5 minutes, cool and titrate with N/i HCl using 
phenolphthalem as indicator 

I ml N/t NaOH = o 09008 g CH, CHOH COOH 
Not less than the equivalent of 88 per cent should be indicated 


AnalaR 


LACTOSE 

Ci,H„ 0 ,iH ,0 - 36031 
Maximum Limits of Impurities 


Alcohol soluble Impuntics 
Acidit} 

Sulphated Ash 
Formaldehyde 
Protein (N) 

Heavy Metals (Fb) 

Iron (Fe) 

Moisture 


0 i per cent 
Q 5 ml n/i per cent ‘ 
o 05 per cent 
no rcacijon 
0 05 per cent 
0 0004 per cent 
0 0002 per cent 
o 4 per cent 


1 Description — ^A white ccystallme powder 

2 Solubility — DissoUe 5 g m 50 ml of hot water A clear colour 
less solution should be produced 

3 Alcohol-soluble Impurities —Shake occasionally 5 g with 
20 ml of 00 per cent aicohoi during 30 minutes Ulcer, cnpacaee 10 ml 
of the filtrate, dry at too® and weigh the residue From the tveight obtained 
deduct 2 5 mg The difference should not exceed 2 5 

4 Acidity— Dissolve 10 g in 100 ml of hot carbon dioxide free 
water and titrate with N/io NaOH using phenolphthalem as indicator 
Not more than 0 ^ ml of Nfio NaOH should be required 
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5 Specific Rotation — +5‘''’ to -f S2 6“ determined on a to per 
cent w/v well boded aqueous solution 

6 Sulphated Ash — Moisten lo g with sulphuric acid and ignite 
gently, again moisten wth sulphuric acid and ignite Not more than 
5 mg of residue should be left 

7 Formaldehyde. — Dissolve i g in to ml of water and add i ml 
of Schiff s reagent No violet colour should be produced 

8 Protein — Digest i g with 20 ml of sulphuric acid and 005 g 
of cupric sulphate until completely oxidised Cool dilute ivith water 
render alkaline with sod um hydroxide distil and collect the distillate in 
to ml of N/ioo H2SO4 and titrate the excess of acid with N/ioo NaOH 
using methyl red as indicator Carry out a blank determination in the 
same manner The difference between the two titrations should not 
exceed 3 6 ml 

9 Heavy Metals and Iron — Dissolve 5 g in 45 ml of tvater 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be greater 
than the standard colours defined m appendix 2 

xo Moisture — Dr> 5 g at too® for i hour The Joss m weight 
should not exceed 20 mg 


AnalaR 

LEAD 

Pb ■« 207 2r 

Maximum Limits of Impurities 

Sliver (Ag) 0 0000$ per cent 

Copper (Cu) ooor percent 

Iron (Fe) o 001 per cent 

Total Foreign Metals (as sulphates) o 02 per cent 

Atsentc (AsjOj) o oooi per cent 

(i part per iruIUon) 

I Description — A bluish grey soft metaJ 

a 'xa % w* 7& wi d-iViAx TMnz. -laii kfj Akit •a-.i 

of gentle heat add 20 ml of water and to ml of sulphuric aad allow to 
stand for 5 minutes and filter Evaporate the filtrate until white fumes 
are evolved wol add 5 ml of water and again evaporate until w’hite fumes 
are evolved cool add too ml of water and too ml of alcohol allow to 
stand for 2 hours and filter Remove the alcohol from the filtrate by 
evaporation dilute to too ml with water and add 1 ml of dilute liydro 
chloric acid Iso opalescence should be produced 

3 Copper — ^To 5 ml of the solution from the preceding test add 
to ml of water to ml of auunomum acetate solution 3 drops of pjTidme 

{ContiiauJ oierltof} 
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LEAD — continued 

1 ml of ammomum thiocyanate solution and 2 ml of chloroform , shake 
wgorously and allow to separate Any colour produced in the chloroformic 
lajer should not exceed that given by 1 ml of standard copper soluuon 
(i ml = o-ot mg Cu) in 12 ml of water and 2 ml of dilute scetic aad 
with the quantities of reagents used in the test and treated in the same 
manner 

4 Iron — ^To 5 ml of the solution from Test No 2 add 5 ml of water, 
1 ml of dilute h>drochloric acid and i drop of N/io I-^AInO,, mix add 
5 ml of ammonium thiocyanate solution and 10 ml of a mixture of equal 
^olumes of amyl alcohol and amyl acetate shake vigorously and allow 
to separate Any colour produced in the upper layer should not be greater 
than that produced by treating 1 ml of standard iron solution (i ml =001 
mg Fe) in the same manner 

5 Total Foreign Metals. — Evaporate to dryness 50 ml of the 
solution from Test No 2 and ignite gently Not more than 2 mg of 
residue should be obtained 

6 Arsenic — ^To 25 ml of the solution from Test No 2 add 25 ml 
of water and 10 ml of stannated bydrochlonc acid and test as described 
in appendix 4 Any stain produced should not be greater than a 
0 005 mg standard stain 


Anai.aR 

LEAD ACETATE 

(CH, COO),Pb 3H,0 - 379 35 
Maximum Lunits of ImpunUn 

Chloride (CJl •> w>i per cent 

Nitrate (NOi) 0 •w* per cent 

Copper (Cu) o 001 per cent 

Iron (Fe) o 00* per cent 

Alkalis (Na) 0015 percent 

1 Description — ^\Vhite or colourless crystals or crystalline masses 

2 Solubility— Dissolve 5 g m 50 ml of carbon dioxide free water 
A colourless solution is pr^uced whidi is not more than slightly opalcs 
cent and becomes clear on the addition of a few drops of acetic acid 

•I Chloride— Dissolve 1 g in so ml of water and add i ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence 
should be produced 

4. Nitrate— Dissolve i g in 10 ml of water, add i ml ofstan^rd 
indigo solution and 10 ml of sulphunc aad and heat to boiling The 
blue colour should not entirely disappear 

c Copper —Dissolve i g m 15 ml of water, add 5 ml of ammomum 
aceute rolution. 2 ml of acetic aad 3 drops of pj-ndinc, i ml of 
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ammonium thiocyanate solution and 2 ml of chloroform, shake vigorousl) 
and allow to separate Anv colour produced in the chlorofornuc layer 
should not exceed that given by i ml of standard copper solution (i ml = 
o 01 rag Cu) in 15 ml of mter with the quantities of reagents used ra the 
test and treated in the same manner 

6 Iron — Dissolve 1 g in 5 ml of water, add 3 ml of dilute sul- 
phuric acid and filter, to 4 ml of the filtrate add 5 ml of water, 1 ml 
of dilute hydrochlonc aad and t drop of N/ro KlVln04, mix, add 5 ml 
of ammonium thiocvanatc solution and 10 ml of a mixture of equal 
volumes of amyl alcohol and amyl acetate, shake vigorously and allow 
to separate Any colour produced m the upper laver should not be greater 
than that produced by treating o 5 ml of standard iron solution (i ml = 
o 01 mg Fe) in the same manner 

7 Alkalis. — Dissolve to g in 200 ml of water, add 20 ml of dilute 
hydrochlonc acid and filter , remove the remamder of the lead by means of 
hjdrogen sulphide, filter, evaporate the filtrate to dryness, add i drop of 
sulphuric acid and igmte gently Not more than 5 mg of residue should 
be obtained 

8 Assay — Dissolve 06 g in 50 ml of water, add a few drops of 
acetic acid, heat nearly to twilmg and precipitate the lead uith i g of 
oxalic acid Cool filter, wash the precipitate free from soluble oxalate, 
suspend it m 50 ml of water, add 5 ml of dilute sulphuric acid warm to 
60* and titrate with N/io KMnO* 

I ml N/ro KMnO* = o 01S96 g (CHj COO)jFb 
Not less than gg 5 per cent and not more than 103 per cent should be 
indicated 


AnalaR 

LEAD ACETATE (BASIC) 

Approxunate fomiula (CH, COO)jPb Pb(OH)i «= 566 5 
Maximum Limits of ImpunUes 
Nitrate (NOj) . ,0 002 per cent 

Copper (Cu) o 00a per cent 

Iron (Fe) o 004 per cent 

I. Description — A heavy white powder 

z. Solubility, — Slowly soluble in water forming a hazy alkaline solution 

3 Nitrate — DissoKc 1 g in torn! of water add i ml of st^dard 
indigo solution and lo ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

4 Copper. — Dissohe o 5 g in X5 ml of water, add 5 ml of 
ammonium acetate solution, z ml of dilute acetic aad, 3 drops of pynduie, 
I ml of ammonium thiocyanate solutum and 2 ml of chloroform , shake 
vigorously and allow to separate Any ailour produced in the chlorofornuc 

(ConOniW oi-er/ro/) 
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LHAD ACETATE (BASlCj—nnhmud 

layer should not exceed tliat gi^en by i ml of standard copper solution 
(i ml — O’er mg Cu) m 15 ml of water with the quantities of reagents 
used m the test and treated m the same manner 

5 •'■on — Dissolve 05 g jn 5 ml of ivater, add 3 ml 0/ dilute 
sulphuric aad and filter , to 4 ml of the filtrate add 5 ml of water, i ml 
of dilute hydrochloric acid and i drop of N/to ICMn04, mix, add 5 ml of 
ammonium tliiocjanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced m the upper layer strauld not be greater than that 
produced by treatmg i ml of standard iron solution (i ml =0 01 mg 
Fc) in the same manner 

6 Assay — (a) Dissolve o 5 g in 50 ml of water, add 2 ml of 
dilute acetic aad, heat nearly to boding and preapitate the lead witli i g 
of oxalic acid Cool, filter, wash the preapitate free from soluble oxalate, 
suspend it in 50 ml of water add 5 ml of dilute sulphuric and warm to 
60® and titrate with N/to KMnO^ 

I ml N/io KMnO, =: o 01416 g (CH, COO),Pb Pb(OH)j 
Not less thm 98 per cent should be indicated 
(fi) Dissolve 5 g >n too ml of water, add 50 ml of N/j H1SO4 
and sufficient water to produce 200 ml Shake, allow to settle decant 
100 ml of the clear liquid and titrate the excess of aad with N/t NaOH 
using phenolphthalein as indicator 

I ml N/t H»SO| s 0 2833 g (CH, COO),Pb Pb(OH), 

Not less than 93 per cent should be mdiated 


AnalaR 

LEAD DIOXIDE 

PbO, =» 239 21 

Maximum Limits of Impuntics 
Water soluble Matter o i per cent 

Chloride (Cl) 0 005 per cent 

Sulphate {SO4) percent 

Carbonate teat 

Manganese (Mn) o per cent 

1 Description — A dark brown or ncailj black amorphous powder 

2 Water-soluble Matter— Bod 2 g with 50 ml of water, fiJ^tcr, 
evaporate the filtrate to dryness on a watcr-bath and weigh the residue 
Not more than 2 mg should be obtained 

3 Chloride —Warm 2 g with 10 ml of dilute mine aad 30 ml 
of water and 6 m! of hydrogen peroxide (20 volumes) until solution is 
complete Cool and add 1 ml of sdver nitrate solution Any ojwles«n« 
produced should not be greater than the standard opalescence defined 

in appendix z 
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4 Sulphate. — Boil 1 g with 50 ml of water and 10 ml of 
ammomvjm acetate solution, cool, filter and to the filtrate add i ml of dilute 
acetic acid and i mL of banum chlonde solution and allow to stand for 
I hour No turfaiditj oc prcapitate should be produced 

5 Carbonate — Moisten 5 g on a watch glass with 5 ml of water, 
add 5 ml of mtiic acid and stir with a pbtinum wire No evolution of 
gas should be perceptible 

6 Manganese — Boil a g with 5 ml of nitnc aad and i ml of 
water, cool add 15 ml of water and 5 ml ofdilute sulphuric acid and allow 
the precipitate to settle The supernatant liquid should not be coloured 
pmk 

7 Assay , — Shake o 5 g with i g of potas«tum iodide, 25 g of sodium 
chlonde, 100 ml of water and 20 ml of hydrochlonc acid until dissolved, 
and titrate the liberated iodine with N/to NajSjOj using starch as indicator 

I ml N/io NajSjOj s 001196 g PbO, 

Not less than 95 per cent should be indicated 


AnalaR 

LEAD NITRATE 

Pb(NO 0 i *= 331 23 

Maximum Limits of Impunties 
Chloride (Cl) 001 percent 

Copper <Cu) e> oei per cent 

Iron (Fe) 0 eoi per cent 

Alkalis and other Metals (Na) o 03 per cent 

1 Description — White cr)’stals or a crystalline powder 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Chlonde — Dissolve i g m 50 ml of water and add 1 ml of dilute 
nunc acid and i ml of silver mtratc solution Any opalescence produced 
should not be greater than the “ standard opalescence ” defined m ap- 
pendix 2 

4 Ctppeir.— Dnassrfne 1 g m 15 ml di Viut wattn, afifi 5 iri 
ammoruum acetate solution and 2 ml of dilute acetic aad, cool and add 
3 drops of pyzidme, 1 ml of ammonium thiocyanate solution and 2 ml 
of chloroform, shake vigorously and allow to separate Any colour 
produced m the chloroformic layershould not exceed that given by 1 ml of 
standard copper solution {1 ml « o*©! mg Cu) in 15 ml of water with 
the quantities of reagents used in tbe test and treated in the same manner 

5 Iron — Dissolve i g in 5 ml of water, add 3 ml of dilute 
sulphuric acid and filter, to 4 ml of the filtrate add 5 ml of water, t ml 
of dilute hjdrochloncacid and 1 dropofN/io KMn<>4, mix,add5ml of 

F (CoTstinurd nerUaf) 
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LEAD NITRATE— contutued 

ammonium thiocyanate solution and lo ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced m the upper layer should not be greater thSi that 
produced by treating o s ml of standard iron solution (i ml = o oi me 
Fe) m the same manner 

6 Alkalis and other Metals -Dissohe s g m too ml ot water, 
add 2 g of ammonium accute and 5 ml of dilute acetic acid and 
remove the lead by means of hydrogen sulphide, filter, evaporate the 
filtrate to dryness, add 2 drops of sulphuric acid and igmtc gently Not 
more than 5 mg of residue should be obtained 


AnalaR 

LEAD OXIDE 


PbO 


22 } 21 


Maximum Limits of Impurities 


Acetic Acid insoluble Maner 
Chloride (Cl) 

Nitrate (NOj) 

Silver (Ag) 

Copper (Cu) 

Iron (Fc) 

Total Foreign Metals (as sulphates) 
Loss on Ignition 


0 X per cent 
o 005 per cent 
0 e>©2 per cent 
0 00005 Pst cent 
0 00! per cent 
0 0035 per cent 
0 35 per cem 
0 4 per cent 


X Description — A heavy yellow or orange coloured powder 

2 Acetic Acid-insoluble Matter. — Dissolve 10 g m 25 ml of 
hot dilute acetic acid and 25 ml of water, filter, wash the filter with \vater 
until free from acid, and dry Not more than xo mg of residue should 
be obtained 

3 Chloride — Dissolve 2 g in 5 ml of dilute nitric acid and 
45 ml of water and add x ml of silver lutratc solution Any opalescence 
produced should not be greater than the ** standard opalescence ” defined 
in appendix 2 

4 Nitrate — Dissolve x g m 3 ml of dilute acetic aad and $ ml 
of water add 2 ml of dilute suipbunc aad 02 g of oxalic acid boil 
cool, add I rnl of standard mdigo solution and xo ml of sulphuric acid 
and heat to boiling The blue colour should not entirely disappear 

5 Silver — Dissolve 20 g m 50 ml of hot dilute mine acid and 
40 ml of water add 10 ml of sulphunc aad diluted with to ml of water, 
allow to stand for 5 rmnutes and filter Evaporate the filtrate until white 
fumes are evolved cool add ? ml ofwater and again evaporate until white 
fumes are evolved, cool add 100 ml of water and too ml of alcohol, 
allow to stand for 2 hours and filter Remove the alcohol from the filtrate 
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bv evaporation dilute to too ml with water and add i ml of dilute 
hydrochloric acid No opalescence should be produced 

6 Copper. — ^To 5 ml of the solmton from the precedmg test add 
joml ofwatcr, 10 ml of ammonium acetate solution 3 drops of pyndine, 
I ml of ammoiuum thiocyanate solution and 2 ml of chloroform, shake 
vigorously and allow to separate Any colour produced m the chlorofomuc 
layer should not exceed that given by t ml of standard copper solution 
(1 ml = 0*01 mg Cu) m I2 ml of water and 2 ml of dilute acetic aad 
with the quantities of reagents used in the test and treated m the same 
manner 

7 Iron. — ^To 2 ml of the solution from Test No 5 add 8 mi of water, 
I ml of dilute hydrochloric aad and i drop of N/io KMn04, mix, add 
5 ml of ammonium thiocyanate solution and 10 ml of a mixture of equal 
volumes of amyl alcohol and amyl acetate , shake vigorously and allow 
to separate Any colour produced m the upper layer should not be greater 
than that produced by treating 1 ml of standard iron solution (l ml « 
0 01 mg Fe) in the same manner 

8 Total Foreign Matter — Evaporate to dryness 50 ml of the 
solution from Test No 5 igmte gently and weigh the residue Not more 
than 25 mg should be obtained 

9 Loss on Ignition •—Gently igmte 5 g m a porcelain crucible 
The loss in' weight should not exceed so mg 


AnalaR 

LITHIUM SULPHATE 

Li,SO« H,0 « 127 96 


Maximum Limits of Impurities 


Reaction 
Chloride fCl) 
Nitrate (N 0 |) 
Heavy Metals (Pb) 
Iron (be) 

Loss on drying 


pH 6 5 to 7 5 
o 002 per cent 
0002 percent 
o 001 per cent 
o 0005 per cent 
14 o to 15 5 per cent 


1 Description — White crystals or crystalline powder 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be obtained 

3 Reaction — ^Dissolve t g in 10 ml of carbon dioxide free water 
The pH of the solution should lie between the limits of 6 5 to 7 5 using 
bromothymol blue as indicator 

4 Chloride — Dissolve 5 g in 50 ml of water and add i mi of dilute 
nitnc aad and i ml of silver nitrate solution Any opalescence produced 
should not be greater than the standard opalescence defined in 
appendix 2 


{Ccntinued operUa/ ) 
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tmUUM SULPHylTE-conttnued 

5 Nitrate —Dissolve t g m lo ml of ;vater add t ml of standaid 
Ujdjgo Mlution and ro ml of sulphunc acid and heat to boilme The 
blue Colour should not entirely disappear 
^ Metals and Iron —Dissolve a g in 45 ml of water add 

5 ml of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined in appendix 2 
7 Loss on Drying — Dry 1 g at 150® to constant weight The loss 
in weight should not be Icss than 0 140 g and not more than 0 g 


AnalaR 

MAGNESIUM ACETATE 

(CH,COO),Mg4H,0 = 21447 


Maximum lamiU of Impurities 


Chloride (Cl) 
Sulphate fSOi) 
Lead (Fb) 

Iron (Fc) 

Zinc (Zn) 
Sodium (Na) 


o ee: per cent 
oei percent 
© 001 per cent 
o eeoj per cent 
© ©00 per cent 
© ©06 per cent 


1 Description — Colourless crystals 

2 Solubility— Readdy soluble in alcohol Dissolve 5 g m 50 ml 
of water a clear colourless solution should be produced 

3 Chloride — Dissolve i g in 50 ml of water and add i ml of 
dilute mtne aad and x ml of silver niuate solution No opalescence 
should be produced 

4 Sulphate — ^Dissolve j g in 50 ml of water add i ml of dilute 
hydrochloric acid and x ml of banum chloride solution and allow lo stand 
for I hour No turbidity or preapitate should be produced 

5 Lead — Dissolve 7 g in 25 ml of water and 5 ml of dilute 
acetic aad add 10 ml of dilute ammonia solution and r ml of potassium 
cyarude soluuon dilute with water to 50 ml and add a drops of sodium 
sulphide solution Any brown colour produced should not be greater 
than that produced by the add tion of z drops of sod um sulphide solution 
to 50 ml of solution comainmg 2 g of the sample 5 ml of dilute 
acetic aad 10 ml of dilute ammonia solution xml of potassium cyanide 
solution and j ml of standard lead solution (i ml =0 01 mg Pb) 

6 Iron— Dssolve 2 g m 7 ml of water and add 4 ml of dilute 
hydrochloric acid and 1 drop of N/io KMaO< mur add 5 ml of 
ammonium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amy 1 acetate shale ngorously and allow to separate 
Any wlour produced in the upper layer should not be greater tlian tciat 



FOR LABORATORY CHEMICALS 


^45 


produced by treating i ml of standard iron solution (x ml = o-oi mg 
Fe) in the same manner 

^7 Zinc — Dissolve 5 g m 40 ml of water and add to ml of dilute 
hydrochloric acid and i ml of potassium fcrro^aiude solution and allow 
to stand for 10 minutes No turbidity should be produced 

8 Sodium — Dissolve 2 5 g in 3 ml of uranium acetate solution* 
and 7 ml of water add 10 ml of alcohol and allow to stand for i hour 
No turbidity or precipitate should be produced 

9 Assay — Ignite 3 g gently until completely decomposed boil the 
residue with too ml of water and 50 ml of N/x HjSO* for 10 mmutes 
filter and wash wth ^vater Titrate the filtrate and washings wnth N/i 
NaOH usmg methyl red as indicator 

I ml N/t HjSO* s o 1073 g (CH3 COO)jMg 4HjO 
Not less than 99 per cent should be indicated 


AnalaR 


MAGNESIUM AMMONIUM CHLORIDE 


MgCl, NH4a 6 H ,0 « 256 53 


Maximum Limits of Impurities 


Tree Aad 
Free Alkali 
Sulphate (SOJ 
Phosphate {PO<) 
Heavy Metals (Pb) 
Iron (Fe) 

Danum (Ba) 
Calaum (Ca) 
Arsenic (AsjOj) 


o 1 ml N/z per cent 
o I ml N/i per cent 
0 01 per cent 
0 002 per cent 
o 001 per cent 
o 0005 per cent 
o ooa per cent 
0 00s per cent 
o 0005 per cent 
(S parts per miU on) 


1 Description — ^\Vhite crystals 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 

3 Reaction. — Dissolve 10 g m 100 ml of carbon dioxide free water 
The solution should be neutral to bromoth) mol blue or should not require 
more than o i ml of X/io NaOH or N/io HCl to render it so 

4 Sulphate. — Dissolve i g in 50 ml of water add i ml of dilute 
hydrochloric acid and i ml of banum chloride solution and allow to 
stand for 6 hours Iso turbidity or prcapitate should be produced 

* 1> MoIre e-5 g of unny] scrtaie AnsisR n to ml of wtter heat to bo 1 ng (nd add 
I S ml of d lute amreonii aolution Fitter wuh Oie prcop tate w th hot wtier *iu d isolve 
in 3 ml of dilute acetic aad 


{Cmtirrued ovtrUaf) 
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MAGNESIUM A MMONWM CHLORIDE— eonti mtd 

5 Phosphate.— Dissolve 5 g m 50 ml of water and add i ml of 
dilute ammonia solution No turbidity or precipitate should be produced 

6 Heavy Metals and iron — ^Dissolve 2 g in 45 ml of tvater, 
add 5 ml of dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours '* deBned in appendix 2 

7 Barium. — Dissolve i g in 50 ml of water, add i ml of dilute 
sulphunc acid and allow to stand for 6 hours No turbidity or precipitate 
should be produced 

8 Calcium.— Dissolve 1 g m 20 ml of water and add r ml of 
ammonium oxalate solution No turbidity or precipitate should be 
produced 

9 Arsenic — Dissolve 2 g in 50 ml of water, add 10 ml of 
stannated hydrochloric aad and test as described m appendix 4 Any 
stain produced should not be greater than a o 01 mg standard stain 

to Assay — (a) Dissolve o 4 g in 50 ml of water, add 5 ml of mtnc 
acid and 50 ml of N/io AgNO, filter, wash with water and titrate the 
filtrate and washings with N/io NH|SCN using feme ammonium sul 
phate as indicator 

I ml N/10 AgNOj = 0008561 g MgOj NH4CJ 6HjO 
Not less than 96 per cent should be indicated 

(i) Dissolve 1 g m 150 ml of water, add 1 ml of dilute hydrochloric 
acid, 5 g of ammotuum acetate and 10 ml of ammonium phosphate 
solution Heat to boiling, add a few drops of phenolphthalein solution, 
render slightly alkaline with dilute ammonia solution and stir until a 
preapitate separates Cool, add 25 ml of dilute ammonia solution and 
allow to stand overnight Filter off the preapitate m a Gooch cruable, 
wash with diluted ammonia until free from cWonde, add a crystal of 
ammomum nitrate, dry, igmte and wagh the resulting Mg,PjO, 

Weight of Mg,P, 0 , X 2 3075 — weight of MgCljNH^CI 6HjO 
Not less than 96 per cent should be indicated 
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AnalaR 

MAGNESIUM 

CHLORIDE 

MgCl, 6 H ,0 

— 203 33 

Maximum Lunits of Impurities 

Alcohol insoluble Matter 

till 

Free Aad 

0 05 ml n/i per cent 

Free Alkali 

0 05 ml m/i per cent 

Sulphate (SO4) 

0 005 per cent 

Phosphate (PO*) 

0 0005 per cent 

Heavy Metals ^b) 

0 001 per cent 

Iron (Fc) 

0 000s per cent 

Banum (Ba) 

0 or per cent 

Calaum (Ca) 

0 005 per cent 

Arsenic (AsiO*) 

0 0005 per cent 


(5 parts per million) 


t Description— Colourless deliquescent crj-stals 

2 Solubility — Completely soluble m 6 times its neight of 90 per 
cent alcohol Dissolve 5 g 1050111] of^vate^ a clear colourless solution 
should be produced 

3 Reaction —Dissolve 10 g m too ml of carbon dioxide free water 
The solution should be neutral to brotnothyxnol blue or should not 
require more than o 05 ml of N/io NaOH or N/10 HCl to render it so 

4 Sulphate — Dissolve 2 g in 50 ml of water add 1 ml of dilute 
hydrochlonc acid and i ml of banum chloride solution and allow to 
stand for x hour No turbidity or preapitate should be produced 

5 Phosphate — Dissolve 2 g m 20 ml of water add 3 ml of dilute 
sulphuric acid i ml of phosphate reagent >10 i and i ml of phosphate 
reagent No 2 and place m a water bath at 60° for lo minutes Any 
colour produced should not be deeper than the standard colour de 
fined m appendu 2 

6 Heavy Metals and Iron — Dissolve a g in 40 ml of water 
add 5 ml of ammonium chloride solution and 5 ml of dilute ammonia 
solution and pass hydrogen sulphide through the solution for a few seconds 
Any colour produced should not be deeper than the standard oilours 
defmed in appendix 2 

7 Banum — Dissolve a g m 50 ml of water add 1 ml of dilute 
sulphunc aad and allow to stand for 6 hours No turbidity or preapitate 
should be produced 

8 Calcium — Dissolv’e 2 g in 50 ml of water add 5 ml of 
ammonium chlonde solution 2 nJ of dilute ammonia solution and 2 ml of 
ammonium oxalate solution and allow to stand for 2 hours No turbidity 
or preapitate should be produced 


{jContinutd ovtrUaJ') 
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MAGNESIUM CHLORIDE— tonttmted 

g ui 50 ml of Tvaler add 10 mJ of 
scannated hydrochlonc acid and test as descnbed m appendix 4 Anv 
stain produced should not be greater than a 0 or mg standard st^ ^ 
10 Assay— DissoNe 04 g 10501111 of water add 10 ml of dilute 
nitnc acid and 50 ml of N/io AgNO, filter wash with water and titrate 
the filtrate and washings svjth N/jo NH^SCN using feme ammonium 
sulphate as indicator 

iml N/ioAgNOa = 0 01016 g MgCl,6HjO 
Not less than 98 per cent should be indicated 


AnalaR 


MAGNESIUM OXIDE 


MgO = 40 32 


Afanmum Limits of Impurities 


Chloride (Cl) 
Sulphate (SO4) 
Nitrate (NO*) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (AsjOj) 

Loss on Ignition 


001 percent 
oet percent 
© 005 per cent 
0 002 per cent 
oei percent 
o ooot per cent 
(j pvt per million) 
50 per cent 


1 Description — A white poivder 

2 Solubility— Almost insoluble in water Dissolve 2 g m 20 ml 
of dilute hydrochloric acid and 30 ml of water a clear solution should 
be produced 

3 Chloride — Dissolve 1 g m ml of dilute nitnc aad cool 
add 35ml o[ mter and X ml of silver mtrate sohiion Any opalescence 
produced should not be greater than the ‘ standard opalescence ’ defined 
in appendix 2 

4 Sulphate — Dissolve l g in 15 ml of dilute h>drochIonc acid, 
add 35 ml of water and 5 ml of banum chlonde solution and allow to 
stand for 1 hoar No turbidity or precipitate sliould be produced 

5 Nitrate — Dissohe 04 g m 12 ml of dilute sulphuric acid, add 
I ml of standard indigo solution and 12 ml of sulphunc aad and heat 
fc7 boiling The Wue cokvr should not enlirRjy disappear 

6 Heavy Metals —Dissolve 0 25 g m 5 ml of dilute acetic aad and 
45 ml of water and pass hydrogen sulphide through the solution for a few 
seconds No darkening m colour should be observed 

7 Iron —Dissolve 01 g m 2 roL of dilute hydrochlonc aad and 
8 ml of water and add 1 drop of N/*o IvMnO* mix add 5 mi of 
ammnnJUEO Ihioganalc solution md lO ml mucturc of equal volumes 
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of amyl alcohol and amyl acetate , shake vigorously and allow to separate 
Any colour produced m the upper layer should not be greater that that 
produced by treating i ml of standard iron solution, (i ml = o-oi mg 
Fe) in the same manner 

8 Arsenic. — Dissolve 5 g in 35 ml of broiiunated hydrochlonc 
acid and 35 ml of water, add a few drops of stannous chloride solution 
and test as described m appendix 4 Any stain produced should not be 
greater than a o 00^ rag standard stain 

9 Loss on Ignition — Heat i g to dull redness The loss in weight 
should not exceed 50 mg 


AnalaR 


MAGNESIUM SULPHATE 


MgSO* "jHiO =!• 146 5a 


Maximum Limits of Impunues 


Free Acid 
Free Alkali 
Chloride (Cl) 
Phosphate (POj) 
Heavy Metals fPb) 
Iron (Fe) 

Zinc (Zn) 

Arsenic (AS|Oj) 


0 05 ml n/i per cent 
0 05 ml n/j per cent 
0 0002 per cent 
00005 per cent 
0 0005 per cent 
o ooe: per cent 
0 0005 per cent 
o 0001 per cent 
( f part per million) 


1 Description — Colourless free running cry'^tals 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — Dissolve 10 g in roo ml of carbon dioxide free 
water The solution should be neutral to bromothymol blue or should 
not require more than 0-05 ml of N/ro NaOH or N/io HCl to render 
It so 

4 Chloride — Dissolve 5 g m 50 ml of water and add i ml of 
dilute nitnc acid and i ml of silver nitrate solution No opalescence 
should be produced 

5 Phosphate^ — Dissolve 2 g in 20 ml of water add 3 ml of dilute 
sulphunc acid i ml of phosphate reagent No 1 and r ml of phosphate 
reagent No 2 and place m a water faaUi at 60® for 10 minutes Any blue 
colour produced should not be deeper than the standard colour dc 
fined 111 appendix 2 

6 Lead. — Dissolve iz g xn 30 ml of water add 5 ml of dilute 
acetic acid 8 ml of dilute annnonia solution and i ml of potassium 

(ContimtJ OKerleaj ) 



ANALAR STANDARDS 


150 


AfAGNESWM SULPHATE-tontumed 

cyanide soluUon, dilute with water to 50 ml and add 2 drops of sodium 
sulphide soluuon Any colour produced should not be deeper than that 
given by the addition of 2 drops of sodium sulphide solution to 50 mL 
of a solution containing 2 g of the sample, 5 ml of dilute acetic aad 
8 ml of dilute ammoma solution i ml of potassium cyanide solution 
and 5 ml of standard lead solution (i ml =» o-oi mg Fb) 

7 Iron — Dissolve 5 g m to ml of water and add 1 ml of dilute 
h)drochlonc acid and i drop of N/io ICMn04 mix, add 5 ml of 
ammomum thiocyanate soluuon and jo mL 0/ a mixture of equal volumes 
of amyl alcohol and amyl acetate , shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 
produced by treating 0 5 ml of standard iron solution (1 ml « o-ox mg 
Fe) in the same manner 

8 Zinc — Dissolve 5 g in 50 ml of water and add r ml of dilute 
hydrochlonc aad and i ml of potassium ferrocyamde solution No 
opalescence should be produced 

9 Arsenic — DissoUe 10 g in 50 ml of water, add to ml of 
stannated hydrochloric acid and test as described in appendix 4 Any 
stain produced should not be greater than a o 01 mg standard stain 


AnalaR 

MANGANESE CHLORIDE 

MnGI,-»H *0 »» 197 91 


Maximum Limits of Impuntiw 


Sulphate (SO4) 

Heavy Metals (Pb) 

Iron (Fe) 

Nickel (Ni) 

Zinc (Zn) 

Banum (Ba) 

Calaum (C^) 

Magnesium and Alkalis (as sulphates) 
Oxidising and Reducing Substances 


0 005 per cent 

0001 percent 

0 001 p>er cent 

0001 percent 
o 05 per cent 
0 02 per cent 
o 02 per cent 
0 z per cent 
passes test 


1 Description. — Pink crystals 

2 Solubility — Dissolic ; g in 50 ml of water A dear faintlj pint 
solution should be produced 

3 Reaction.— A solution of i g m 25 ml of water should not be 
aad to bromocresol green 

4 Sulphate -Dissolve 2 g m 50 

hydrochloric aad and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapilate should be produced 
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5 Heavy Metals and Zinc — ^Dissolw i g in 50 ml of water, add 

1 ml of dilute acetic acid and i g of sodium acetate and pass hydrogen 
sulphide through the solution for a few seconds No colour, turbidity or 
precipitate should be produced 

6 Iron. — Dissolve i g m 10 ml of water, add i mL of dilute 
hjdrochlonc acid and x drop of N/io KMn04, mix, add 5 ml of 
ammonium thiocyanate solution and xo ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate , shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 
produced by treating i ml or standard iron solution (i ml = o 01 mg 
Fe) in the same manner 

7 Nickel — Dissolve 1 g m 25 ml of water, heat to boiling and add 
xml of moxime solution No deepening of the pink colour should occur 

8 Barium. — Dissolve 1 g in 50 ml of water, add 1 ml of dilute 
sulphuric acid and allow to stand for 2 hours No turbidity or precipitate 
should be produced 

9 Calcium. — Dissolve 1 g in 30 ml of mter, add 10 ml of 
ammonium chloride solution and 10 ml of dilute ammonia solution 
Heat to boiling and completely preapitate the manganese by passing 
hydrogen sulphide through the solution Filter cool the hltrate and add 
4 ml of ammonium oxalate solution No turbidity should be produced 

to Magnesium and Alkalis —Dissolve a g in 50 ml of hot water, 
add 20 ml of freshly prepared ammonium carbonate solution and tvarm 
until the precipitate becomes granular, filter, evaporate the filtrate to 
dryness, add 2 drops of sulphuric acid and ignite gently Not more than 

2 mg of residue should be obtained 

XI Oxidising and Reducing Substances —Dissolve 10 g in 
too ml of freshly boiled and cooled water and add i g of potasssium 
iodide, I ml of starch solution and 5 ml of dilute hydrochlonc aad No 
blue colour should be produced On the further addition of o 05 ml of 
N/io I a blue colour should appear 

ta Assay — To o i g add 3 nd of sulphunc acid and evaporate to 
dryness Repeat the procedure with 2 ml of sulphunc acid, add a further 
r ml and evaporate to fumes Dissolve the residue in a cooled mixture 
of 100 ml ofwaterandaoml of nitnc acid, add x g of sodium bismuthate 
and shake for l minute Dilute with too ml of water, filter through an 
asbestos Gooch crucible and wash with nitnc acid diluted with 33 volumes 
of water To the filtrate and washing add 50 ml of N(iq FeSO^^NH^'j^Q^ 
and back titrate with N/io KMnO« 

xml N/ro FeSOj (NH^liSO, s 0003958 g MnCl4 4HjO 
Not less than 95 per cent and not more than tot per cent should be 
indicated 
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Ana LA R 

MANGANESE SUtPHATE 

MnS044Ht0 » 223 06 


Maximum Limits of Impurities 


Chloncle (Cl) 

Heavy Metals (Pb) 

Iron (Fe) 

Nickel (Ni) 

Zinc (Zn) 

Calcium (Ca) 

Magnesium and Alkalis (as sulphates) 
Oxygen absorbed from Khln04 (O) 
Oxidising and Reducing Substances 


o 001 per cent 

0 001 per cent 

0001 percent 
o 001 per cent 
o 05 per cent 
D 02 per cedi 
o t per cent 
o oooS per cent 
passes test 


I Description ~Pmk transparent OTstals or an almost white powder 

a Solubility.— DissoUe 5 g in 50 ml ofnater A clear family pink 
solution should be produced 

3 Reaction —A solution 0/ 1 g in 25 od of ivster should not be 
aad to bratoocresol green 

4 Chloride — Dissolve i g in 50 ml of water and add i mL of 
dilute nitnc acid and 2 mL of silver nitrate solution No opalescence 
should be produced 

5 Heavy Metals and Zinc^ — Dissolve i g m 50 ml of >vaicr, add 
2 ml of acetic aad and i g of sodium acetate, and pass hydrogen 
sulphide through the solution for a few seconds No colour, turbidity, 
or preapitate should be produced 

6 Iron. — Dissolve 1 g in 10 mL of water, add 2 ml of dilute 
hydrochloric aad and 2 drop of N/io KAIn04, mix, add 5 tnl of 
ammonium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate , shake vigorousl} and allow to separate 
Any colour produced in the upper bycr s^uld not be greater than tlut 
produced by treating i ml of standard iron solution (1 ml = o*oi mg 
Fe) m the same manner 

7 Nickel. — Dissolve x g m 25 ml of water heat to boiling and add 
I mL of nioxime soluDon No deepening of the pink colour should occur 

8 Calcium — ^Dissolve x g m 30 ml of water, add 10 mL of 
ammonium chloride solution and 10 mL of dilute ammonia solution 
Heat to boiling and completely preapitate the manganese by passing 
hydrogen sulplude tluough the solution Filter, cool the filtrate and add 
4 ml of ammonium oxalate solution No turbidity should be produced 

9 Magnesium and Alkalls^Dmolvc 2 g m 50 ml of hot 
water, add 20 ml of freshly prepared ammomum carbonate solution and 



FOR LARORATORY CHEMICALS 


153 


warm until the precipitate becomes granular, filter, evaporate the filtrate 
to dryness and ignite gentl> Not mote than i mg of residue should 
be left 

10 Oxygen Absorption — ^Dissolve lo g in loo ml of ^vater and 
add 2 ml of dilute sulphuric aad i ml of phosphonc acid and o i ml 
of N/io KMnO^ A pink colour should be produced 

11 Oxidising and Reducing Substances — Dissohe lo g in 
loo ml of freshly boiled and cooled water and add i g of potassium 
iodide I ml of starch solution and 5 ml of dilute hydrochloric acid 
No blue colour should be produced On the further addition of o 05 ml 
of N/io I a blue colour should appear 

12 Assay — Dissolve o 15 g m a cooled mixture of 100 ml of uatcr 
and 20 ml of mtnc acid add * 5 g of sodium bismuthate and shake for 
1 minute Dilute with 100 ml of water filter through an asbestos Gooch 
cruable and wash with mtnc acid diluted with 33 volumes of water 
To the filtrate and washings add 50 ml of N/io FeSOj (NH4)iS04 and 
back titrate with N/10 KMn04 

1 ml N/io FeSOi (NH4),S04 = o 004461 g MnSO^ 4HjO 
Not less than 97 per cent, and not more than lor per cent should be 
mdicated 


AnalaR 

MERCURIC CHLORIDE 


HgCl, « 271 52 


Maximum Limits of fmpurities 


Water insoluble Matter 
Alcohol msoluble Matter 
Ether insoluble Maner 
Non volatile Matter 
Nitrate (NO,) 

Atseiuc (As, 0 ,) 


nil 

ml 

ml 

o 05 per cent 

0 00005 per cent 

00001 percent 
(x part per million) 


1 Description — Heavy colourless cr^tals 

2 Water-fnsofuble Matter. — Dissolve 5 g m 100 mf of water 
A clear colourless solution should be Obtained 

3 Alcohol Insoluble Matter.^ — Dissolve x g m 20 ml of 90 per 
cent alcohol A clear colourless solution should be obtamed 

4 Ether-Insoluble Matter — ^Dissolve i g finely powdered in 
30 ml of ether A clear colourless solution should be obtained 

5 Non-volatile Matter. — Moisten 2 g with sulphuric aad and 
Ignite gently m a fume cupboard Not more than i mg of residue should 
be left 


(C<wi«nHe</ o%.frUaS ) 




ANALAR STAMtJARDS 


»S4 


I^IERCURIC CHLORIDE— conttnued 

6 Nitrate— Dissohe o i g m i ml of \ratcr and add 4 mL of 
diphenylbenzidine reagent Any blue colour produced should not be 
greater than that produced by adding 4 ml of the reagent to l ml of 
water 

7 Arsenic— Mix intimately 5 g with 25 g of anhydrous sodium 
carbonate, moisten the mixture with 5 ttU of water dry carefully and 
Ignite strongly m a fume cupboard Dissolve the residue m 50 ml of 
water add 10 ml of brominated hydrochloric acid and a few drops of 
stannous chloride solution and test as d^nbed m appendix 4 Any 
stam produced should not be greater than a o 005 mg standard stain 

8 Assay — Oisso!\c 0 5 g m too ml of water in a stoppered flask 
add 15 ml of calcium chlondc solution 10 ml of potassium iodide solu 
tion 5 ml of formaldehyde solution and 20 ml of sodium hydroxide 
solution and shake continuously for 2 minutes Add 25 ml of dilute 
acetic acid and 50 ml of N/io 1 shake until the precipitated mercury is 
completely redissoKed allow to stand for 10 minutes and titrate the 
excess of iodine with N/to Na,S.Oj 

I ml N/10 I _ 001358 g HgCl, 

Not less than 99 5 per cent should be indicated 

AnalaR 

MERCUROUS CHLORIDE 

HgCI — 236 07 

Alaximum Lira ts of Impurities 
Non volatile Matter o-oa per cent 

Sulphate (SO4) o 01 per cent 

Mercunc Salt (Hg) o 0005 per cent. 

1 Description. — dense white powder 

2 Solubility. — Insoluble in water and in alcohol 

3 Non-vofatife Matter —Moisten 5 g mth suJphunc scid and 
Ignite gently m a fume cupboani Not more Uian x mg of residue should 
be left 

4 Sulphate— Shake t g with 50 ml of cold water for 5 imnut« 
and Biter, to the filtrate add i ml of dilute hvdrochlonc aad and 1 ml 
of banum chlonde solution and allow to stand for i hour No turbidity 
or preapitale should be produced 

e Mercuric Salt— Shake 2 g with 50 ml of cold water for 5 
minutes and filter, to the filtrate add 1 drop of sodium sulphide solution 
No darkenmg in colour should be produced 

6 Assay ^To 0*7 g m a stoppered flask add 20 ml of water 50 ml 

of N/io I and 5 g of potassium iodide allow to stand with occasional 
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shaking until complete solution »s obtained and titrate the excess of iodine 
with N/io Na2Sj03 

I ml N/io — o 02361 g HgCl 
Not less than 99 6 per cent should be indicated 


AnalaR 

MERCUROUS nitrate 

HgNO,Ji ,0 = 280 63 
Maximum Limits of Impunties 
Add insoluble Matter ml 

Non volatile Matter o 05 per cent 

Sulphate (SO4) o ox per cent 

1 Description —Colourless or white crystals 

2 Solubility —Dissolve 5 g in to ml of water and 2 ml of dilute 
nitnc acid A dear solution should be formed 

3 Non-volatile Matter — Moisten 2 g with sulphuric acid and 
igmte gently in a fume cupboard Not more than 1 mg of residue should 
be left 

4 Sulphate^Dissolve 2 g m 10 ml of dilute nitnc acid and 40 ml 
of water add i ml of banum nitrate solution and allow to stand for 
1 hour No turbidity or precipitate should be produced 

5 Assay^Treat i g widv 5 ml of dilute acetic acid i g of sodium 
aceute 50 ml of N/io I and 2 g of potassium iodide shake vigorously 
in 3 stoppered bottle until solution is complete and titrate the excess of 
iodine with N/io N32SJO5 

I ml N/io I = 0*02806 g HgNO, H |0 
Not less than 95 per cent should be indicated 

AnalaR 

MERCURY 

Hg 200 6t 

Maximum Limits of Impunties 
Aad insoluble Matter ml 

Non volatile Matter o 002 per cent 

Other Metals no reaction 

1 Description — silver white liquid metal with a bright surface 

2 Solubility.^ — Warm lo g with 39ml of nitnc aad diluted with 30 ml 
of water Complete solution should result 


{Continued oterUaf ) 
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^ILRClJRy~-tontm ed 

S» E on a sand bait „ a to 
cupboard Not more than t mg of residue should be left 

.k.te Metals —Heat 5 g >yjth a dear solution of 5 g of sodium 

^ ™ bath for i mmutc The 

surface of the mercury should remain bnght 


AnalaR 

METHYL ALCOHOL 

CH.OH = 32 04 
Maximum Limits of Impurities 
Acidity o 0$ ml n/i per cent 

’ o 05 ml N/t per cent 

Non volatile Matter o 002 per cent 

Aldeh>d«3 and Ketones ((CH,),CO) 0 e6 per cent 

Organic Jmpuntiea passes rest 

Os:)^en absorbed (0) e 0004 per cent 

0 2 per cent 

1 Description^ — A clear colourless liquid with a charactenstic odour 

2 Solubility. — Miscible in aJJ proportiozis wiih water forming clear 
colourless solutions 

3 Reaction — Mix to ml with 10 ml of carbon dioxide free water 
The solution should be neutral to bromothymol blue or should not require 
more than 0 05 ml of N/io NaOH or N/ie HCI to render it ao 

4 Specific Gravity (15 57*5 5*) —0 796 to 0 798 

5 Refractive Index — i 328 to i 331 

6 Boiling Range — Not less than 95 per cent should distil betivcen 
64 5" and 65 5® 

7 Non volatile Matter — Evaporate 30 ml to dryness on a water 
bath Not more tlun 0 5 mg of residue slrauld be left 

8 Aldehydes and Ketones — ^Mix m a stoppered cylinder 35 ml 
with 25 ml of water and 50 ml of hydroxylamine hydrochloride reagent 
allow to stand for 5 minutes and tttrate with N/io NaOH to the same 
green colour as sfiown by 50 ml of the reagent contained in a similar 
cylmder both being viewed down the axes of the cyhnders Not more 
t h:m 2 o ml of N^ro NaOH should be required 

9 Organic Impurities — (0) Mix 10 ml with 10 ml of sodium 
hydroxide solution No colour should be produced 

(J) Mix 5 ml wth 5 ml of sulphuric aad keeping the mixture cool 
Not more than a faint yellow colour should be produced 

10 Oxygen Absorbed— To 10 ml add 00^ ml of N/Jo KMnO^ 
The pink colour should persist for 10 nunuics 
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II Water — Titrate 40 g slowly with Karl Fischer reagent until a 
small excess is present and a permanent jodme colour is established 
Back titrate this excess electrometncaIly» with a standard solution of 
water in methyl alcohol The >oluine of Karl Fischer reagent used should 
be equivalent to not more than 80 mg of water 


AnalaR 


METHYL ORANGE 

(^H range IS to 4 6) 
fCH,),N C»H* N N CtH, SO*Na pH »0 - 381 39 


Maximum Limits of Impurities 


Insoluble Matter 
Chlonde <C!) 
Sulphate (SO4) 
Loss on Drying 


nl 

0 ooa per cent 
o az per cent 
15 o pec cent 


I Description -^Golden orange crystalline scales or powder 

8 Solubility — Dissolve 01 g in 50 ml of hot vvater A clear deep 
orange solution should be produced 

3 Chloride —Dissolve x g in 20 ml of boiling water add i ml 
of dilute nttnc acid cool and ^ter to 10 ml of the hltrate add 40 ml of 
water and 1 ml of silver nitrate solution Ko opalescence should be 
produced 

4 Sulphate — Dissolve i g in 20 ml of boil ng water add 2 ml 
of dilute hjdrochlonc acid cool and filter to 10 ml of the filtrate add 
40 ml of water and i ml of barium chlonde solution and allow to stand 
for I hour turbidity or precipitate should be produced 

5 Sensitivity — ^To 50 ml of water add o 05 ml of N/io NaOH and 
0 I ml of the aqueous solution from Test No 2 a clear jellow solution 
should be produred which should change to pink on the addition of 
0 5 ml of N/io HCl 

6 Loss on Drying — Dry i g at 100“ for i hour The loss in weight 
should not exceed 150 mg 

7 Assay — Dissolve the dned matenal from Test No 6 in water 
and dilute to 250 ml To 50 ml add 100 ml of water and 15 g of sodium 
hydrogen tartrate Boil and titrate the hot solution slowly with shaking 
with N/io T1CI3 in an inert atmosphere unul completely decolorised 
Run a blank dctemmation using jo ml of the sample solution 140 ml 
of water and 15 g of sodium hydrogen tartrate 

I ml N/io TiCIj “ 000S184 g CijHitNjOjSNa 
Not less than 95 per cent should be indicated. 
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AnalaR 

METHYL RED 

(36H range 4 2 to £ 3 ) 

(CHJ.N C,H, N N CJI. COOH - 269 so 
Mazunum launits of Impunties 
Alcohol insoluble Matter ml 

Sulphated Ash * o s per cent 

Afoisture I o per cent 

1 Description — A dark red or viokt crj’stalJine powder 

2 Sotubility — Almost insoluble in water Dissohe o i g m 50 ml 
of hot 90 per cent alcohol, a clear red solution should be obtained 

3 SulphatedAsh — Moistentg with sulphuric acid and ignite g ntly 
Not more than 5 mg of residue should be left 

4 Sensitivity — To so nJ of water add 0 05 ml of N/ie NaOH and 
o z ml of the solution from Test No 2 a clear yellow solution should 
be produced which should change to red on additfon of 0 i ml of N/iO 
HCl 

5 Moisture — Dry t g at too® for i hour The loss in weight should 
not exceed 10 mg 

6 Assay — Dissolve the dned imtcnaJ from Test No S m too ml 
0/ water and 3 ml of sodium hydrovide solution and dilute with water 
to 250 ml To 50 ml add 50 ml of alcohol z ml of dilute h)drochlonc 
acid and id g of sodium potassium tartrate dissolved m 50 ml of water 
Boil and titrate the hot solution slowlj with shaking with N/io TiClj 
in an inert atmosphere until completely decolorised Run a blank deter 
mmation using 10 ml of the sample solution 50 ml of alcohol 4 drops 
of dilute hjdroclilonc acid and 10 g of sodium potassium tartrate dis 
sohedingoml of water 

I ml N/10T1CI3 = 0006732 g CijHisNjOj 
Not less than 95 per cent should be indicated 
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AnalaR 


MOLYBDENUM TRIOXIDE 


MoO, = 143 95 


Maximum Linuts of {mpunties 


Lower Oxides 
Chlonde (Cl) 

Sulphate (S(D4) 

Nitrate (NOj) 
Phosphate (PO4) 

Heavy Metals and Iron 
Ammonia 


o 05 per cent 
o 005 per cent 
0 01 per cent 
o 004 per cent 
o 001 per cent 
o 002 per cent 
no reaction 


1 Description — A sUghtlj >elIo\v or greenish jellow powder 

2 Lower Oxides >->Dis$olve 5 g in zo ml of dilute ammonia 
solution, filter, tvMh tviih dilute ammonia solution dry any insoluble 
matter at iio** and weigh Not more than z $ mg should be obtained 

3-4 Tests for Chloride and Sulphate are earned out as described 
for Molybdic Acid, filtering the solutions if necessary 

5 Nitrate.— Mix i g with 10 ml of water, add J ml of standard 
mdigo solution and to ml of sulphunc acid and heat to boilmg The 
blue colour should not entu’eiy disappear 

6-7 Tests for Phosphate and Heavy Metals and Iron are earned 
out as described for Molybdic Acid 

8 Ammonia — Boil z g with 5 ml of sodium hydroxide solution 
No odour of ammoma should fce percepnblc 

9 Assay — Carry out the assay as described for Molybdic Acid Not 
less than 99 per cent MoOj should be indicated 


AnalaR 

MOLYBDIC ACID 

MoO, =s 143 95 
H1M0O4 *=“ r6i 97 
Maximum Lunits of Impurities 

Lower Oxides 001 percent 

Chloride (Cl) o 005 per cent 

Sulphate (SO4) 001 percent 

Phosphate (PO4) o 001 per cent 

Heavy Metals and Iron o 004 per cent 

(Cotrttfwd ottrltaf) 
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MOLYBDIC ACm—conumf4 

1 Description — A white or pale cream coloured powder, containing 
ncid ammonium salt 

2 Lower Oxides —Dissolve 5 g in 15 ml of dilute ammonia 
solution, filter, wash the filter with dilute ammonia solution, dry anj 
insoluble matter at iiQ® and weigh Not more than 0 5 mg should be 
obtained 

3 Chloride — Dissolve 1 g in 25 ml of dilute ammonia solution 
and 45 ml of water and add 1 g of citric acid, when dissolved add 
0 I rnL of dilute nitric aad and 1 ml of silver nitrate solution Any 
opalescence produced should not be greater than that given by 0 5 ml 
of standard chloride solution (i ml =01 mg Cl) in an equal volume 
of solution containing the quantities of reagents used m the test 

4 Sulphate. — Dissolve 2 g in, 5 ml of dilute ammonia solution 
and 45 ml of water and add 2 g of atric acid when dissolved add 
0 1 nil of dilute hydrochloric acid and i ml of barium chloride solution 
and allow to stand for i hour No turbidity or precipitate should be 
produced 

5 Phosphate —Pour the solution from Test No 2 into 75 ml of 
dilute mtnc aad and allow to stand at about 40® for 2 hours No yellow 
preupitate should be produced 

6 Heavy Metals and Iron — ^Dissohe 05 g m 5 ml of dilute 
ammonia solution and 45 ml of water and add t drop of sodium sulphide 
solution Any darkening in colour should not be deeper than the ‘standard 
colours ” defined in appendix 2 

7 Assay — Dissolve 0 i g m 60 ml of water and 10 ml of dilute 
ammonia solution and then add 30 ml of dilute sulphuric and and proceed 
as desenbed for Ammonium Molybdate using this solution in part (fi) 
part (a) being carried out as desenbed 

Not less than 85 per cent MoO, should be indicated 


AnalaR 

o-NAPHTHOL 

C,^,OH « 144 r6 

Maximum Limits of Impurities 

Alcohol insoluble Matter nil 

Sulphated Ash o °S per cent 

Naphthalene no reacnon 

Organic Acids no reaction 

1 Description — Colourless or slight!) pink cr)8ta!8 or cr)2talline 
powder with a char'icienstic odour 
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2. Solubility. — Slightly soluble in water. Two grams should dissolve 
in 10 ml. of ethyl alcohol forming a clear and almost colourless solution. 

3. Melting Point. — 95“ to 

4. Sulphated Ash. — Moisten 2 g. with sulphuric acid and ignite 
gently. Not more than i mg. of residue should be left. 

5. Naphthalene. — Dissoh’e 1 g. m 3 ml. of alcohol and add 50 ml. 
of dilute ammonia solution. The eoluUon should not be more than faintly 
opalescent and should not possess more than a slight tint. 

6. Organic Acids. — Boil i g. wth 50 ml. of water, cool and filter. 
The filtrate should be neutral to litmus paper 


AnalaR 


P-NAPHTHOL 

Ci»H,OH « 144 16 


Maximum Linuts of Impurities 


Alcohol-insoluble Matter 
Sulphated Ash 
Naphthalene 
a-Naphthol 


ml 

0 02 per cent 
no reaction 
o t per cent 


1. Description.— Colourless or slightly pink crystals or crystalline 
powder with a characteristic odour. 

2. Solubility. — Slightly soluble in water Two grams should dissolve 
in 10 ml of ethyl alcohol forming a clear and almost colourless solution. 

3. Melting Point. — 122° to 123®. 

4. Sulphated Ash. — Mo[Sten5g with sulphuric acid and ignite gently. 
Not more than i mg. of residue should be left. 

5. Naphthalene. — Dissolve i g »n 3 ml. of alcohol and add 50 ml. 
of dilute ammonia solution. The solution should not be more than slightly 
opalescent and should not possess more than a slight tint, 

6. a-Naphthol.^BoiI i g. with 20 nd of water, cool and filter. To 
the filtrate add 2 ml of freshly prepared sodium hypobromite solution.* 
A dear yellow solution, free from any brown, red or violet coloration, 
should be obtained. 


' Disfolvt a j g, of lodmin hydroxide *n *5 nd of «id »dd i nvl of bTorruo?, 
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analar standards 


AnalaR 

«-NAPHTHYLAMINE 

= t43 i8 

Maximum Limits of Impurities 
Acic! insoluble Matter nil 

Sulphated Ash o 02 per cent 

1 Description. — Colourless or slight!} coloured cfj^tals or crystalline 
powder with a characteristic odour 

2 Solubility — Dissolte 1 g in 30 ml of warm dilute acetic acid 
The solution should be clear and not more than slightly coloured 

3 Melting Point. — 49“ to 51* 

4 Sulphated Ash — Moisten 5 g with sulphuric acid and ignite 
gently Not more than r mg of residue should be left 


AnalaR 

NICKEL CHLORIDE 


NiCIj 6 H ,0 — *37 70 


Maximum Limits of Impurities 


Sulphate (SO4) 

Heavy Metals (Pb) 

Cobalt (Co) 

Iron fFe) 

Zinc (Zn) 

Barium (Oa) 

Alkalis and other Metals (Na) 


o ot per cent 
o 004 per Cent 

0 D005 per cent 

0001 percent 
o 002S per cent 
o 02 per cent 
o 03 per cent 


1 Description — Apple green crystxls or crystalline powder 

2 Solubility. — Readily soluble m alcohol Dissolve 5 g m 50 ml 
of water, a clear green solution should be produced 

3 Sulphate — Dissolve t g ui 50 ml of water, add z ml of dilute 
hydrochlonc aad and i ml of barium chlonde solution and allow to stand 
for i hour No tjrbidity or preapitate should be produced 

4 Heavy Metals — Dissolve i g ui 50 mi of water, add o i ml 

of dilute hjdrochlonc aad and pass hydrogen sulphide through the 
solution for a few seconds Not more than a very faint darkening should 
be produced/ , 

5 Cobalt. — Dissolve 5 g m 10 ml of water, idd i ml of dilute 
hydrochloric acid and t drop of N/io KMnO«, mix, add 5 ml of 
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ammonium thiocyanate solution and 10 ml of a mixture of equal \olumes 
of amyl alcohol and amyl acetate , shake vigorously and allow to separate 
Reject the lower layer and thoroughly shake the upper lajcr with 5 ml 
of ammonium phosphate solution and 5 ml of ammonium thiocyanate 
solution , allow to separate and draw off the lower layer into a second 
separator Wash the liquid in the first separator with a mixture of i ml 
of ammonium phosphate solution 2 ml of ammonium thiocyanate solution 
and 1 ml of water and draw off the lower layer into the second separator 
Any blue colour in the upper layer should not be deeper than that produced 
by treating 2 5 ml of standard cobalt solution (i ml =001 mg Co) in the 
same manner 

6 Iron — To the aqueous liquid in the second separator from Test 
No 5 add I ml of hydrochloric aad and 10 ml of the mixture of amyl 
alcohol and amyl acetate, shake xigorously and allow to separate Any 
colour in the upper layer should not be greater than that produced by 
treating 5 ml of standard iron solution (1 ml —001 mg Fe) with hydro- 
chlonc acid, ammonium thiocyanate, and the nuxlure of amyl alcohol and 
amyl acetate m the same manner 

7 Zme— Dissolve I g msoml of water and to 2 5 ml of this solution 
ado 7 5 ml of water, i drop of ammonium thiocyanate solution, i drop 
of dilute sulphuric acid and 04 m] of a o 05 per cent alcoholic solution of 
P-dimethylammo stjryl-^ naphthiazole methyl iodide The solution 
should show no pmk or orange colour when compared with a solution 
containing jo ml of uater and the reagents used in the test 

8 Barium —Dissolve t g in 50 ml of water, add i ml of dilute 
sulphuric acid and allow to stand for x hour No turbidity or precipitate 
should be produced 

9 Alkalis and other Metals — Eiaporate the solution from Test 
No 10 to dryness, ignite gently and weigh the residue Not more than 
2 mg should be obtained 

10 Assay. — Dissolse 2 g in 55 ml of water and add 20 ml of dilute 
sulphuric acid followed by 75 ml of strong ammonia solution Warm 
to 70° and electrolyse the solution for 90 minutes with a current of i 5 to 
2 o amperes using a weighed copper-plated platinum cathode, as de- 
senbed in appendix 5 Wash the cathode with water, then with acetone, 
dry and weigh 

Weight of Ni X 4 050 — weight of NiClj 6HjO 
Not less than 98 per cent should be indicated 
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AnalaR 

NICKEL NITRATE 

N»(NO»)i 6 H |0 = 390 80 

Maximum Limits of Impurities 

Chloride (Cl) . 0 002 per cent 

Sulphate (SO4) oot percent 

Cobalt (Co) o 0005 per cent 

Iron (Fc) o 001 per cent 

Zinc (Zn) 0 0025 per cent 

Alkalis and other Metals (Na) o 03 per cent 

1. Description. — Green crystals or crystalline powder 

2 Solubility. — Dissolve 5 g in 50 ml of water A clear green solution 
should be produced 

3. ChloVide. — Dissolve i g m 50 ml of water and add 1 ml of dilute 
lUtne acid and x ml of silver nitrate solution No opalescence should 
be produced 

4 Sulphate. — Dissolve t g in 50 ml. of water, add 1 mi of dilute 
hydrochloric aad and 5 ml of barium chloride solution and allow to stand 
for X hour No turbidity or precipitate should be produced 

5-7 Tests for Cobalt, Iron and Zinc are earned out as desenbed 
for Nickel Chloride 

8 Alkalis and other Metals. — Evaporate the solution from Test 
No 9 to dryness, ignite gently and weigh the residue Not more than 
3 mg should be obtained 

9 Assay. — Dissolve 2 g in 10 ml of water, add 10 ml of sulphuric 
acid and evaporate nearly to dryness Cool, dissolve the residue in 75 ml 
of water and add 75 ml of strong ammonia solution \\^arm to 70® and 
electrolyse the solution for 90 minutes with a current of i 5 to 2 e amperes 
using a w eighed copper-plated plaimum cathode, as described in appendix 
5 Wash the cathode with water, then with acetone, dry and weigh 

Weight of Ni X 4 955 = weight of NifNOj). 6HjO 
Not Jess tljan 98 per cent should be indicated. 
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NICKEL SULPHATE ‘ 

NiSO* 6 H ,0 = 262 8s 
NiS04 7H,0 = a 8 o 87 
Alazimum Limits of Impurities 

Chloride (Cl) 0 003 per cent 

Heavy Metals (Pb) o 004 per cent 

Cobalt (Co) o 0005 pet cent 

Iron (Fe) o oot per cent 

Zinc (Zn) o 0025 per cent 

Alkalis and other Metals (Na) 0 03 per cent 

Ammonia no reaction 

1 Description. — Etnerald green crystals or CTystalline powder 

2 Solubility. — Dissolve 5 g 1050 ml of water A clear green solution 
should be produced 

3 Chloride.— Dissolve 3 g m 50 ml of water and add i ml of 
dilute nitric acid and i ml ot silver nitrate solution Any opalescence 
produced should not be greater than the “ standard opalescence " 
described in appendix 2 

4-7 Tests for Heavy Metals, Cobait, Iron and Zinc arc earned 
out as desenbed for Nickel Chlonde 

8 Alkalis and other Metals. — ^Evaporate the solution from Test 
No 10 to drjTiess, ignite gently and neigh the residue Not more than 
2 mg should be obtained 

9 Ammonia. — Dissolve i g in 3 ml of water, add 5 ml of sodium 
hydroxide solution and boil No odour of ammonia should be perceptible 

10 Assay. — Dissolve a g m 75 ml of water, add 75 ml of strong 
ammonia solution, warm to 70*” and elcctrolj’se the solution for 90 minutes 
with a current of i 5 to 2 o amperes usmg a weighed copper-plated plati 
num cathode, as desenbed m appendix 5 Wash the cathode with water, 
then with acetone, dry and weigh 

Weight of Ni X 4 786 =- weight of N1SO4 71120 

Not less than 98 per cent and not more than 108 per cent should be 
indicated 
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NITRIC ACID 
(sp. gr. I 42) 

HNOj = 63 oi6 


Maximum Limits of Iropuritiea 


Non volatile Matter 
Chloride (Cl) 
lodate (lOj) 
Sulphate (S 0 «) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (A9»0,) 


0 001 per cent 

o 0001 per cent 

o 0005 per cent 

o 0003 per cent 

o 0002 per cent 

o-oooi per cent 
o 000005 per cent 
(0 OS part per million) 


1 Description —A clear colourless fuming liquid 

2 Non«volatile Matter. — Evaporate 70 m) 10 dryness and ignite 
gently Not more than i mg of residue should be left 

3 Chloride — Dilute to ml with 40 ml of water and add 1 ml of 
siKer nitrate solution No opalescence should be produced 

4 lodate — Dilute ao ml with 20 ml of water add a small granule 
of zinc and 3 ml of chloroform and shake The chloroform should not 
be coloured violet 

5 Sulphate — To jo ml add 02 rrd. of N/i Na^COs and evaporate 
to dryness on a water bath dissolve the residue m 10 ml of water and 

ml of N /r HCl filter if necessary, and add i ml of barium chloride 
solution Anyturbidityproducedshoufdnotbe greaterthan the standard 
turbidity ” defined in appendix 2 

6 Heavy Metals and Iron — Toytnl add 20ml of water and 35 ml 
of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ’ defined m appendix z 

7 Arsenic — Toyoml add5inl ofsulphunc acid and evaporate until 
fumes of sulphuric acid are evolved, cool, add 5 ml of water and again 
etaporate to fuming, cool, dilute with 50 ml of ivater add 10 ml of 
stannated hjdrochlonc acid and test as desenbed in appendix 4 Any 
stain produced should not be greater than a 0*005 mg standard stain 

8 Assay — Dilute 3 g wth 50 ml of water and titrate wth N/i 
NaOH asiDg methyl red as indicator 

I ml N/t NaOH s 0*06302 g HNOj 
About 70 per cent should be indicated 
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AnalaR 


NITRIC ACID (FUMING) 
(sp. gr. I S) 

HNO, = 63 016 


Maximum Ijimita of Impurities 


Non volatile Matter 
Chlonde (Cl) 
lodate (10,) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (As,0,) 


ooQi percent 
o 0001 per cent 

o 0005 per cent 

o 0003 per cent 

o 0002 per cent 

oooot percent 
0 0D0005 per cent 
(o os part per million) 


I Description — A clear yellow fuming liquid 
2-7 Other Tests —The acid should conform to Tests Nos 2 to 7 
descnbed under Nitnc Aad (sp gr : 42) 

8 Assay— Dilute 2 g with 50ml ofwaterand titrate wiihN/t NaOH 
using methyl red as indicator 

1 mi N/i NaOH = 0*06302 g HNO3 
Not less than 95 per cent should be indicated 


AnalaR 

NITROBENZENE 
C«H, NO, = 123 II 
'Maximum Limit of Impuntj 
Acidity 00s ml N/t per cent 

1 Description — A pale yellow liquid with a characteristic odour 

2 Weight per ml at 20® — i 200 to i 203 g 

3 Refractive Index — nf i 5515 to i 5530 

4 Freenng Point. — ^Not below 5*0* 

5 Bolling Range — Not less than 95 per cent should distil between 
210® and 212® 

6 Acidity — Shake 16 ml with 50 ml of water for i minute and 
allow to separate The aqueous lajer should not require more than o i ml 
of N/io NaOH to neutralise any aadity bromophenol blue being used 
as indicator 
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AnalaR 

i^-NITROBENZOYL CHLORIDE 
NO, QJI, COCI - tSs S7 
Max mum Limits of Impurities 

Sulphated Ash o i per cent 

Phosphorus Compounds (P) o 0025 per cent 

Sulphur Compounds (S) 0 003 per cent 

1 Description — Yellow ciystals 

2 Solubility — Decomposed by water and by alcohol 

3 Melting Point — 71® to 74® 

4 Suiphated Ash — Moisten t g vnth sulphuric aad and ignite 
gently Not more than i mg of residue should be left 

5 PhosphorusCompounds— Boil I g with r ml of water and 2 ml 
of nitric aad for i minute add 20 ml of water cool and filter then add 
10 ml of ammonium nitromolybdate solution and maintain at about 
40* for 2 hours No jellow precipitate should be produced 

6 Sulphur Compounds — Boil t g with i ml of mter and 2 ml of 
nitne aad for 1 remute add 2$ ml of water cool and filter then add 
20 ml of tvater and i ml of barium chlondc solution and allow to stand 
for I hour No turbidity or prcapitate should be produced 

7 Assay —Dissolve 04 g in 20 ml of pj^idine add tery sJotlj 
20 ml of water and titrate with N/io NaOH using phenolphthalem as 
indicator 

I ml N/ioNaOII "o 00928 g NO,CcH,COCl 

Not less than 98 per cent should be indicated 

To the neutralised liquid add 20 nil of mtric acid and 25 ml of N/io 
AgNOa Filter \vash with water and titnte the filtrate and washings 
with N/10 NH4SCN using feme ammonium sulphate as indicator 
I ml N/io AgNOj ” o 01856 g NO, C,!!, COCI 
Not less than 9S per cent should be indicated 
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AnalaR 

NITRON 

(I:4-Diphenyl-3:5-endanilo-4:5-dih/dro-l :2:4'tnazoie) 

CsoH„N, = 312 36 

Maximum Limit of Impunity 
Sulphated Ash 0 2 per cent 

Sensitivity to Nitrate (NO*) i 17 000 minimum 

1 Description — A yellow crystalline poHt^er 

2 Solubility — Insoluble tn ivater Dissolve i g in 3 ml of dilute 
acetic acid and 7 ml of water A clear j>ale jellow solution should be 
tfctamei 

3 Melting Point— 184* to 189® with decomposition 

4 Sulphated Ash — Moisten o 5 g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

5 Sensitivity to Nitrate —To to ml 0/ M/1000 KNO3 add one 
drop of dilute sulphuric acid and 1 ml of the solution prepared in Test 
Vo 2 A distinct white crystaUmc precipitate should form withm 30 
minutes 


AnalaR 

OXALIC ACID 


(COOH), 2H,0 = 126 01 
Maximum Limits of Impurities 


Ash 

Chlonde (Cl) 
Sulphate (SO«) 
Nitrate (NOj) 
Heavy Metils (Pb) 
Iron (Fe) 

Calaum (Ca) 
Magnesium (Mr) 
Ammonia 


o 02 per cent 

0 oor per cent 

001 percent 
o ooz per cent 
o oox per cent 

0 0005 per cent 
c 005 per cent 

001 per cent 
no reaction 


1 Description. — Ciilourless crystals free from efflorescence 

2 Solubility. — Rcadilj soluble in alcohol Dissolve 5 g in 50 ml 
of w'arm water, a clear colourless solution should be produtsd 

{Conlinueci oierUa/} 
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OX^liIC ACI^—tonhmied 

3 Ash Ignite 5 g gently^ not more than 1 mg of residue should 
be left 

4 Chloride. — Dissolve 2 g in 45 ml of warm water and add 5 ml 
of dilute nitric acid and o i ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate —DiasoUt 1 g m 20 ml of water, add i g of anhydrous 
sodium carbonate, evaporate to dryness and ignite under conditions that 
will not introduce sulphur Dissolve the residue in 15 ml of hot water, 
add 5 ml of hydrogen peronde (20 volumes), boil, cool add 6 ml of 
dilute hydrochlonc acid and filter To the filtrate add 30 ml of water 
and 2 ml of banum chlonde solution and allow to stand for i hour No 
turbidity or precipitate should be produced 

6 Nitrate. — Dissolve i g in 10 ml of water, add i ml of standard 
indigo solution and to ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

7 Heavy Metals and Iron-^-Dissolve 2 g in 40 ml of water, 
add 10 ml of dilute ammonia solution and pass hy^gen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours *’ defined in appendix 2 

S Calcium. — Dissolve i g in 20 ml of water, add c ml of dilute 
ammoma solution and allow to sund for 4 hours No turbidity or 
precipitate should be produced 

9 Magnesium —To the solution produced m Test No 8 add 5 ml 
of ammonium phosphate solution and allow to stand for a hours No 
turbidity or prcopitate should be produced 

10 Ammonia — Boil 1 g with 5 ml of sodium hjdroxidc solution 
No odour of ammonia should be perceptible 

11 Assay. (a) Dissolve 3 g in 50 ml of water and titrate with 

N/i NaOH using phcnolphtbaleui as mdicator 

1 ml N/i NaOH = o 06303 g (COOH), 2H,0 
Not less than 99 8 per cent should be indicated 
(6) Dissolve 0 3 g in ml of water, add 5 ml of sulphuric aad 
and titrate at 60* to So® with N/io KMnO< 

1 ml N/io KMnOjS 0006303 g (C00H)j2H,0 
Not less than 99 S per cent should be indicated 
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Anau^R 


PERCHLORIC ACID 
(sp. gr. I 70) 

72 per cent. 

HC 10 » 100 47 


Maximum Limits of Impunties 


Non*iolatile Matter 
Chloride (Cl) 
Chlorate (CIO,) 
Sulphate (SO4) 
Phosphate (PO4) 
Silicate (SiO*) 
Heavy Metals 
Lead (Pb) 

Copper (Cu) 

Iron (Fe) 
Manganese (Mn) 
Ammonia (I^i) 
Nitrogen (N) 
Arsenic (AsjOj) 


o 003 per cent 
oooot percent 
o 002 per cent 
o 0005 per cent 
e 0002 per cent 
o 0001 per cent 
passes test 
o 00005 per cent 
o 00005 pcf cent 
eoooi percent 
o 00005 per cent 
0 0005 per cent 
0 eoi per cent 
o 00001 per cent 
(o*j part per million) 


1 Description — A clear colourless liquid 

2 Solubility — Misable m all proportions tvith Mater forming clear 
colourless solutions 

3 Non«valatile Matter. — Evaporate 10 ml to dryness, add a few 
drops of sulphuric aad, and ignite gently Not more than 0 5 mg of 
residue should be left 

4 Chloride. — Dilute 6 ml with 45 ml of water and add i ml of 
dilute nitnc aad and i ml of silver nitrate solution No opalescence 
should be produced 

5 Chlorate — Dilute 6 ml with 40 ml of water, and add 2 ml of 
nitric acid, o i g of sodium lutnte and t ml of silver nitrate solution, 
and allow to stand for 5 minutes Any opalescence produced should not 
be greater than the “ standard opalescence ” defined in appendix 2 

6 Sulphate — Dilute 6 ml with 35 ml of water, neutralise with 
dilute ammonia solution (about 15 ml ), aadify with z drops of the sample, 
add 5 ml of banum chloride solution and allow to stand for 5 hours No 
turbidity or preapitate should be produced 

7 Phosphate and Silicate — Evaporate 3 ml m a Pyrex dish nearly 
to dryness, dissolve the residue in 10 ml of water, neutralise to litmus 
paper wnth a measured quantity of dilute ammonia solution, dilute to 

{Continued oterUaf) 
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PERCHLORIC ACJD-~--eoatiKurd 

20 ml , add i ml of dilute sotphunc acid, i ml of pliospliate reagent 
I ml of phosphate reagent No z, and place m a \vater*bath 
at DO forsminutes Any blue colour produced should not be deeper than 
that produced by i ml of standard phosphate solution (i ml = o oi mg 
P 0 <) to which has been added the same volume of dilute ammonia 
solution as was required in the test, sufficient of the sample to neutralise 
It, and containing the quantities of the reagents used in the test 

8 Heavy Metals. — Dilute 6 ml with 25 ml of water, add 20 ml of 
dilute ammonia solution, and pass i^drogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the “ standard coJaure ” de^cd in appendix 2 

9 Lead. — Dilute 6 ml with 25 ml of water, add 20 ml of dilute 
ammonia solution, add r ml of potassium cjTimde solution and 5 ml 
of a 0 005 per cent w/v chloroform solution of diphenylthiocarbarone, 
and shake vigorously Allow to separate and thorouglilj shake the lower 
layer with 5 ml of dilute ammonia solution Any red colour produced 
m the chloroform Ia>cr sliould not be deeper thin that of the chloro- 
form lajcr produced by treating 40 ml of water and 0 5 ml of standard 
lead solution (i ml — o-oi mg Pb) with 5 ml of dilute ammonia solution, 

I ml of potassium cyanide solution and 5 ml of a 0 005 per cent w/v 
chloroform solution of diphen>Iihiocarba2one and shaking vigorously 

10 Copper. — Dilute 6 re! with 20 ml of water, add i g of citncacid, 
dilute ammonia solution until alkaline (about 20 ml ) and i ml of a 
0 1 per cent aqueous solution of sodium <lieth>1dithiocarbamate and 
shake with three successive portions 5 ml , j ml and 2 ml of carbon 
tetrachlonde Dry the combined carbon tetrachloride extracts with a httle 
anhydrous sodium sulphate Any yellow colour produced should not be 
greater than that obtained by treating o 5 ml of standard copper solution 
(i mb =* 0 01 mg Cu) m the same manner 

11 Iron. — Dilute 6 ml with 25 ml of water and add i drop of N/io 
KMnOi, mix, add 5 ml of ammomum thiocyanate solution and ro ml 
of a mixture of equal volumes of amyl alcohol and amyl acetate, shake 
vigorously jnd allow to separate Any colour produced in the upper layer 
should not be greater than that produced by treating i ml of standard 
iron solution (i ml =0 01 mg Fe) m the same manner 

12 Manganese. — Dilute 3 ml with 10 ml of water, add 2 ml of 
nitric acid and o 5 g of sodium bismuthate, shake occasionally during 
5 minutes, and allow to stand until clear No pink colour should be 
produced 

13 Ammonia. — Dilute 3 ml with 35 ml of water and add 10 ml of 
sodium hydroxide solution and a ml of Nessler's reagent Any colour 
produced should not exceed that given by 2 5 ml of standard ammonia 
solution(iml =001 mg NHj) in an equal volume of solution containing 
the quantities of reagents u«ed m the test 

14 Nitrogen —Dilute 6 ral with 50 ml of water, add i g of 
powdered Devarda’s Alloy, place in a Kjeldahl distillation apparauis, add 
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25 ml. of sodium hydroxide solution and allow to stand for i hour. Distil 
about 25 ml, collect the distillate m 10 ml of N/ioo HjSO^, and titrate 
the excess of acid with N/too NaOH, using methyl red as indicator. 
Carry out a blank determination in the same manner. The difference 
between the two titrations should not exceed 0*7 ml. 

15. Arsenic. — Dilute 12 ml with 50 ml of wrater; add to ml. of 
stannated hydrochloric aad and test as described in appendix 4. Any 
stain produced should not be greater than a o 002 mg. standard stain. 

16. Assay. — Dilute 4 g. with 50 ml of water and titrate with 
N/i NaOH using phenolphthalem as indicator. 

I ml. N/i NaOH = 0-1005 Z- HCIO^ 

Not less than 71 and not more than 73 per cent, should be indicated 


AnalaR 


PERCHLORIC ACID 
(sp. gr. I•S4) 

60 per cent. 

HClOi *= 100-47 


Maximum Limits of Impunties 


Non»volatile Matter 
Chlonde (Q) 
Chlorate (ClOj) 
Sulphate (SO*) 
Phosphate (PO4) 
Silicate (SiOj) 
Heavy Metals 
Lead (Pb) . 
Copper (Cu) . 

Iron (Fe) 
Manganese (Mn) 
Ammoma (NHj) 
Nitrogen (N) 
Arsenic (As*Oj) 


. o 003 per cent 
oOQOt percent, 
o 002 per cent, 
o 0005 per cent, 
o 0002 per cent 
o 0001 per cent 
passes test 
0 00005 per cent 
o 00005 per cent, 
o 0001 per cent 
o 00005 per cent, 

0 0005 per cent 

0001 percent 
0-00001 per cent. 

(o 1 part per million) 


I. Description. — ^A clear colourless hquid. 

2-16. — These tests are carried out as desenbed for Perchloric Acid 
72 per cent. 

16. Assay. — Not less than 60 per cent, should be indicated. 
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AnalaR 

PETROLEUM ETHER 


Maximum Lunit of Impunty 
Non volatile Matter o 003 per cent 

X Description — A dear colourless mobile liquid 

2 Boiling Range —Not less than 90 per cent should distil within the 
appropriate range — 

(1) below 40“ (5) 60® to 80® 

(2) 40° to 50“ {6) 80® to 100® 

(3) 40“ *0 60® (7) 100® to 120® 

(4) 5 ®* (8) above 120® 

3 Non-volatile Matter —Evaporate 50 ml to dryness on a water 
bath Not more than r mg of residue should be left 


AnalaR 


PETROLEUM ETHER 
(Free from Aromatic Hydrocarbons) 

Maximum Limits of Impurities 

Non volatJe Matter o 003 per cent 

Aromatic Hydrocarbons 0 5 per cent 


I Description — A clear colourless mobile liquid 


2 Boiling Range — Not less 
the appropriate range — 

(1) below 40® 

(2) 40® to 50® 

(3) 40® to 60® 

(4) 50® to 60® 


90 per cent should distil mth n 

(5) 60® to 80" 

(6) 80® to too® 

(7) 100® to 120® 

(8) above rao® 


3 Non-volatlle Matter — Evaporate 50 ml to dryness on a water 
bath Not more than i mg of residue should be left 

4 Aromatic Hydrocarbons — Shake 10 ml with 30 ml of sulphuric 
aad continuous!) for 30 nunutes Separate the petroleum ether, wash 
with water and drv over calaum chloride Mix 5 ml of this with 5 ml 
of freshly distilled drv aniline and warm until clear Allow to cool very 
slowly and note ihetemperaturc to the nearest 0 i® at which the mixture 
first becomes cloudy 

Determine the clouding point for a mixture of 5 ml of the original 
petroleum ether (prcviouslj dned) and 5 ml of frishlj distilled dry 
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aniline in the same manner Each i* difference betwen the two readings 
IS equivalent to i per cent, of aromatic hydrocarbons 
Not more than o 5 per cent should be indicated. 

Note — If the petroleum ether bolls below the clearing point, carry 
out the test with a nurture of equal parts of petroleum ether, boiling range 
too® to 120“ (free from aromatic hydrocarbons), and the sample, and 
correct the result accordingly 


AnalaR 

o-PHENANTHROUNE 

C„H,NiHiO»= 198 22 
Maximum Lmut of Impurity 
Sulphated Ash 0 25 per cent 

Sensitivity to Iron (Fe) 1 10,000,000 mimmum 

1 Description —White to cream coloured crystals or crystalline 
powder 

2 Solubility.— Readily soluble m alcohol Dissolve 0 i g in 20 ml 
of water A clear colourless solution should be obtained 

3 Melting Point. — 97® to 102® 

4 Sulphated Ash. — Moisten o a g with sulphuric acid and ignite 
Not more than 0 5 mg of residue should be left 

5 Sensitivity. — (<7) As redox indicator — Add o 5 ml of a 05 per 
cent aqueous solution to o 5 ml of N/io ferrous ammonium sulphate 
solution, and dilute with 50 ml of dilute sulphuric acid The solution 
should be coloured ted and this colour should be discharged on the addi- 
tion of 0 I ml of \/io KjCr^O, 

(b) As iron reagent — Add i ml of a o 5 per cent aqueous solution t6 
a mixture of 10 ml of water, o 1 ml of standard iron solution (i ml — 
o 01 mg Fe) and 1 ml of hydroxylamme hydrochloride solution (10 per 
cent ) The colour produced should be definitely pmh when compared 
With a solution containing 10 ml of water and i ml of hydroxylamme 
hjdrochlonde solution (to per cent ) and i ml of the o 5 per cent reagent 
solution 
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PHENOL 

C,H»OH = 94 1 1 
Afaximum Limits of Impunti<‘s 
Insoluble Matter nit 

Non volatile Matter o oa per cent 

Tarry Matter no reaction 

1 Description — Colourless hjgroscopic crjsttls tvith a characteristic 
odour 

2 Solubility — Dissolve 5 g in too ml of tvater A clear colourless 
solution should be produced 

3 Freezing Point.— 40® to 41® 

4 Non-volatile Matter —Etnporate 5 g on a water bath Not 
more than j mg of residue should be left 

5 Tarry Matter —Dissolve 5 g m 15 ml of sodium hydroxide 
solution A clear colourless solution free from tarry odour should be 
obtained 


AnalaR 

PHENOLPHTHALE/N 


(C,H«OH),C QH, CO O - 318 3* 


Maximum Limits of Impunties 


Alcohol insoluble Matter 
Alkab insoluble Matter 
Sulpbarcd Ash 
Cblonde (Cl) 

Sulphate (SO«) 


ml 

ml 

o oj per cent 
0 oor per cent 
oot percent 


1 Description — white ciystalline powder 

2 Solubility — Almost insoluble in water Completely soluble in 
alcohol One gram should dissolve completely in 8 ml of N/i NaOH 
and 100 ml of water forming a clear deep red solution 

3 Melting Point. — 258® to 261® 

4 Sulphated Ash. — ^Moisten a g with sulphuric icid and ignite 
genti) Not more than i mg of residue should be left 

5 Chloride — Shake i g with 50 ml of water and i ml of dilute 
nitnc aad for 5 minutes and 5 Uer, and to the filtrate add 1 ml of silver 
nitrate solution No opalescence should be produced 



FOR LABORATORT CirfMICALS 


177 


6 Sulphate. — Shake i g \ntli 50 ml of water and i ml of dilute 
hydrochloric acid for 5 minutes and filter, to the filtrate add i ml of 
barium chloride solution and allow to stand for i hour No turbidity or 
precipitate should be produced 


AnalaR 

PHENYLHYDRAZINE HYDROCHLORIDE 
C,Hs NH NH. HCI « i 44 60 
Maximum Limits of Impurities 

Insoluble Matter passes test 

Sulphated Ash o 05 per cent 

1 Description — White or pale cream crystalline powder or leaflets 

2 Solubility.—Dissolve 1 g in 50 ml of water An almost clear and 
colourless solution should be produced 

3 Sulphated Ash.—Moisten a g tvith sulphuric acid and igmte 
gently Not more than i mg of residue should be Jeft 

4 Assay.— Dissolve 02 g m 25 ml of nater, add zo ml of dilute 
hydrochloric acid and r ml of potassium cyanide solution and titrate 
with M/20 KIOj until the dark brown solution which is formed becomes 
light brown, then add 5 ml of starch solution and continue the titration 
until the blue colour disappears 

1 ml M/20 KIOj s o 00723 g CgHs NH NH. HCI 
Not less than ^8 per cent should be indicated 


AnalaR 

PHLOROGLUCINOL 

C,H,(OH), 2 H ,0 (i 3 s ) =*= *4 

Maximum Limits of Impunties 

Sulphated Ash o 05 per cent 

Rcsoranol no reaction 

Diresorcinol no reaction 

1 Description. — ^Vhite or pale cream coloured crystals 

2 Solubility. — Readily soluble m alcohol Dissolve 1 g in 50 ml 
of water, a clear, not more than faintly yellow solution should be pro- 
duced 


{Cmitniied otfrieaf) 
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PfILOROGLUCINOL—conUmtJ 

3 Melting Polht^iS* to 219*, aftCT removal of water of cn-stalhsa. 

tion by drying at iio® for 1 hour ^ 

4 Sulphated Ash— Moisten i g with eulphunc aad and ignite 
gently Not more than o 5 mg of residue should be left 


5 Resorcinol Heat o 1 g with o i g of phthalic anhydnde and 
chloride, cool, dissolve the melt m 50 ml of water 
and add i ml of sodium hydroxide solution No fluorescence should be 
observed 


6 Diresorcinol. — Bod 01 g with 2 ml of acetic anhydride, cool 
and layer on sulphuric acid No violet nng should appear 


AnalaR 

PHOSPHOMOLYBDfC ACtD 

Approximate formula H|PO| liMoO, saHjO ■= 2257 8 


Maximum Limits of Impunties 


Nitrate (NO,) 
Heavy MetaU (Pb) 
Calcium (Ca) 
Ammonia 
Alkalis (Na) 


0 02 per cent 
o 002 per cent 
o 02 per cent 
no reaction 
o 3 per cent 


1 Description — Yellow crystals or a crystalluie powder 

2 Solubility (Ammonia) — Dissolve 5 g in 50 ml of water and 
boil A clear solution should be produced which should remain clear on 
the addition of 5 ml of mtnc aad 

3 Nitrate — Dissolve o ig in 10 ml of water add i ml of standard 
mdigo solution and 10 ml of sulphunc acid and heat to boding The 
blue colour should not entirely disappear 

4 Heavy Metals — Dissolve 05 g in 40 ml of water add i ml 
of ddute hydrochloric acid 0 r ml of N/io KMnO, and heat to boiling, 
cool and add o i g of citric aod, 5 ml of dilute ammonia solution and 
I drop of sodium sulphide solution Any rolour produced should not be 
deeper than the ‘ standard colours ” defoed in appendix 2 

5 Calcium. — Dissolve x g ui to ml of water add 5 ml of dilute 
ammonu solution and 1 ml of ammonium oxalate solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

6 Alkalis — Dissolve J g jo 50 ml of boiling water and add slowly 
20 ml of a 4 per cent, solution of benzidine in N/i HCI, cool, and allow 
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to stand at about 0® for 2 houis Add 20 ml of a 2 per cent solution of 
8-hydrox> quinoline in N/i acetic aad and allow to stand at about 0“ 
overnight Filter through a sintered glass crucible and A%ash twice with 
20 ml portions of water containing 1 drop of N/i HCl E\aporate the 
filtrate to 20 ml , cool and filter Evaporate the filtrate to diyn»s, moisten 
wnth sulphunc acid and ignite gently Not more than 9 mg of residue 
should be left 


AnalaR 

PHOSPHORIC ACID 


H»P04 = 98 00 


Maximum Limits of Impurities 


Chloride (Cl) 

Sulphate (SO4) 

Nitrate (NOj) 

Lead (Pb) 

Iron (Fe) 

Calcium and Magnesium (Ca + Mg) 
Oxygen absorbed (O) 

Artenic (Aa, 0 ,) 

(1 


o 0003 per cent 
0 003 per cent 
o 001 per cent 
o-oox per cent 
o ©os per cent 
© ©©6 per cent 
0 o©i per cent 
© ooQi per cent 
part per million) 


1. Description. — clear colourless syrupy liquid 

2 Solubility. — ^Miscible in all proportions with water, and with alcohol 
forming clear colourless solutions 

3 Weight per ml. at 10 ’.^ — i 740 to 1 750 g 

4 Chloride — ^Dilute 2 ml with 50 ml of water and add 1 ml of 
silver nitrate solution No opalescence should be produced 

5 Sulphate. — Dilute 2 ml with 50 ml of water, add 2 m) of barium 
chloride solution and allow to stand for 2 hours No turbidity or 
preapitate should be produced 

6 Nitrate. — Dilute i ml with 10 ml of water, add i ml of standard 
indigo solution and 10 ml of sulphunc acid and heat to boiling The 
blue colour should not entirely disappear. 

7 Lead. — ^To 4 g add 30 ml of dilute ammonia solution and i ml 
of potassium cyanide solution, dilute with water to 50 ml and add 1 drop 
of sodium sulphide solution Anv brotm colour produced should not be 
deeper than that produced by the addition of i drop of sodium sulphide 
solution to 50 ml of an aqueous solution containing 2 g of the sample, 
15 ml of dilute ammonia solution, 1 ml of potassium cyanide solution 
and 2 ml of standard lead solution (i ml *= o*oi mg Pb) 

* IContinudi ffcerUtt}) 
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8 Iron. — Dilute 2 mL with water to produce 35 ml To 5 ml of this 
solution add s ml of \vater, 1 ml of dilute hydrochloric acid and i drop 
of N/io ICMnO^; mix, add 5 ml of ammomum thiocyanate solution 
and 10 ml ofamixture of cqualvolumesofamjlalcohol and amyl acetate, 
shake vigorously and allow to separate Any colour produced in the upper 
layer should not he greater than that produced by treating 1 ml of standard 
iron solution (i ml = o-oi mg Fe) in the same manner 

9 Calcium and Magnesium — ^Dilute 3 ml with 10 ml of ivater, 
add 20 ml of dilute ammonia solution and 5 ml of ammomum oxalate 
solution and heat on a water-bath for i hour No turbidity or precipitate 
should be produced 

10 Oxygen Absorption. — Dilute 5 ml with 20 ml of water, add 
0 I ml of N/10 KMnO* and heat on a ^vater-bath for 5 minutes The 
pink colour should not entirely disappear 

11 Arsenic. — Dilute to g with 50 ml of water, add 10 ml of 
stannated hydrochlonc aad and test as desenbed in appendix 4 Any 
stain produced should not be greater than a 0 01 mg standard stain 

12 Assay. — Dilute 4 g with too ml of water and titrate with 
N/t NaOH to pH 4 5 using bromocresol green as indicator 

i ml N/i NaOH s o 0980 g HjPO, 

Not less than S8 per cent should be indicated 


AnalaR 

PHOSPHORUS PENTACHLORIDE 

ra, « 3 o8 27 

1 Description — A white to pale yellow fuming deliquescent mass 
Decomposed violently by water forming a mixture of phosphoric and 
hydroeWone acids 

2 Assay.— Dissolve o i g with suitable precautions in 50 ml of N/10 
NaOH, and back titrate with N/io HjS04 to pH 4 5 using bromocresol 
green as indicator 

I ml of N/io NaOH =0003471 g FCIj 
Not less than 99 per cent should be indicated 

To the neutralised liquid add 5 ml of nitnc acid, ami 50 ml of N/io 
AgNOj. filter, wash with water and titrate the filtnte and washings with 
N/io NHjSCN using feme ammonium sulphate as indicator 
I mi of N/jo AgNO, s 0 004165 g PCI3 
Not less than 99 per cent should be indicated 
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PHOSPHOTUNGSTIC ACID 

Pfis 24 wo, + *H,0 


Maximum Limits of Impunties 


Chlonde (Q) 
Nitrate (NO,) 
Ammonia (NH,) 
Alkalis (Na) 


o 001 per cent 
0 002 per cent 
0 001 per cent 
o i per cent 


1 Description. — White or cream coloured crystals or crystalline 
powder 

2 Solubility — Dissolve i g in 50 ml of -water An almost clear 
and colourless solution should be produced 

3 Chloride— ‘Dissolve i g m 50 ml of n'ater, filter if necessary 
and add i ml of dilute nitric acid and 1 ml of silver nitrate solution No 
opalescence should be produced 

4 Nitrate — Dissolve t g in 10 ml of warm water, add i ml of 
standard mdigo solution and 10 ml of sulphuric acid and heat to boiling 
The blue colour should not entirely disap^ar 

5 Ammonia— Dissolve i g »n 45 ml of water and add 5 ml of 
sodium hydroxide solution and 2 ml of Ncssler’s reagent Any yellow 
colour produced should not be greater than that given by the addition of 
5 ml of sodium hydroxide solution and 2 ml of Nessler’s reagent to 
45 ml of ivater containing i ml of standard ammonia solution (i ml = 
0 01 mg NHj) 

6 Alkalis — Dissolve i g m 100 ml of -warm water, add o i ml 
of dilute hydrochlonc acid, 0 i ml of dilute sulphuric acid and then, mth 
stirnng i 25 g of benaidme dissolved in 3 ml of dilute hydrochlonc 
acid and 50 ml of water Allow to stand for 5 minutes filter and 
evaporate the filtrate to dryness To the residue add a few drops each of 
sulphuric acid and mtnc acid ignite gently moisten with sulphuric acid, 
rcignite and weigh the residue Not more than 6 mg should be obtained 
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AnalaR 
PICRIC ACID 
( 2 : 4 : 6 -Trinitrophenol) 

C«H,(NO»),OH s= sag it 
Maximum Limits of Impurities 
Sulphated Ash o r per cent 

Chloride (Cl) o 0005 per cent 

Sulphate and Sulphonate (SO4) 0 005 per cent 

Organic Impurities passes test 

I Description — ^Pale yellow crystals Picric acid is moistened with 
water before issue *1 he tests and specification apply to the dry substance 

3 Solubility —(a) Dissolve i g m 100 ml of hot water and allow 
to cool A clear yellow solution slwuld be produced 

{b) One gram should dissolve to a clear solution in 20 ml of benzene 

3 Melting Point.— r22* to 123* 

4 Sulphated Ash — Igmie 1 g genlly until fully charred, moisten 
with sulphuric aod and gently reignite Not more than : mg of residue 
should be left 

5 Chloride.— DissoUe 2 g in 40 ml of boiling water end r ml 
of dilute nitnc acid, cool and filter, to the filtrate add 10 ml of water 
and 1 ml of silver nitrate solution No opalescence should be produced 

6 Sulphate and Sulphortate — Add 3 g to to ml of nitnc acid 
and evaporate to dryness on a water-bath Dissolve the residue m 40 ml 
of boiling water and 2 ml of dilute l^drochlonc aad, cool and filter, 
to the filtrate add 10 ml of water and i ml of banum chlonde solution 
and allow to stand for i hour No turbidity or prccipitite should be 
produced 

7 Organic Impurities — ^Dissolve 02 g m 20 ml of water, add 
0 5 ml of sodium hjdroxide solution, allow to stand for ij minutes and 
dilute with 30 ml of water The colour of the resulting solution should 
not be deeper than that of a solution prepared by dissolving 0 4 g 
of the same picric acid in 50 ml of water 

8 Assay — Dissolve i g in 100 ml of water and titrate wnth N/ro 
NaOH usmg phenol red as indicator 

r ml N/io NaOH — 00229 g C|Hs(N0j)30H 
Not less than 99 8 per cent should be indicated 
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AnalaR 

POTASSIUM BICARBONATE 


KHCO, = 100 II 


Maximum Limits of Impurities 


Carbonate (K^COs) 
Chloride (Cl) 
Sulphate (SO4) 
Nitrate (NO|) 
Phosphate (PO<) 
Silicate (SiOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Ammonia (NHj) 
Arsenic (AsjO*) 


I o per cent 
0 005 per cent 
o 005 per cent 
o 002 per cent 
o 001 per cent 
0 005 per cent 
o 001 per cent 
o coos per cent 
0-000$ per cent 
o 000 1 per cent 
(1 part per million) 


X Description —Colourless ciystab or crystalline powder 

2 Solubility— Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Carbonate —The reaaion of a solution of 1 g in 100 ml of 
carbon dioxide free water should not be greater than pH 8 5 using thymol 
blue as indicator 

4 Chloride. — Dissolve 2 g in 45 ml of water and add 5 ml of 
dilute nitric acid and t ml of silver nitrate solution Any opalescence 
produced should not be greater than the standard opalescence defined 
in appendix 2 

5 Sulphate. — Dissolve 5 g m 100 ml of water add 12 ml of 
dilute hydrochloric acid and 2 ml of banum chlonde solution and allow 
to stand for 6 hours No turbidity or preapitate should be produced 

6 Nitrate — ^Dissolve i g m 10 ml of dilute sulphuric acid add 
1 ml of standard indigo solution and 10 ml of sulphuric acid and heat 
to boiling The blue colour should not entirely disappear 

7 T^osphate — DissoNe 2 g m 10 ml oi water in a platinum dis'h 
and neutralise with dilute sulphuric acid (about 3 ml ) add 2 ml of acid 
m excess and dilute to 40 ml To 20 ml (retain the remainder for Test 
No 8) add 2 ml of dilute aulphunc acid i ml of phosphate reagent 
No 1 and 1 ml of phosphate reagent No 2 and place m a water bath 
at 60® for lo imnutes Any blue colour produced should not be deeper 
than the standard colour defined in appendix 2 

8 Silicate — To 2 ml of the solution retained from Test No 7 add 
20 ml of water i ml of dilute sulphunc acid i ml of phosphate reagent 
No I and 1 ml of phosphate reagent No 2 and place in a water bath 

{Continued nerleaj) 
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at 60^ for 10 minutes Any blue colour produced should not be dttper 
than the ‘ standard colour defined m appendw 2 

9 Heavy Metals and Iron —Dissolve 2 g in 5 ml of dilute 
hydrochloric acid, add 40 ml of water and 5 ml of dilute ammonia 
solution and pass hj drogen sulphide through the solution for a few seconds 
Any colour produced should not be deeper than the “ standard colours ” 
defined m appendix 2 

10 Ammonia —Dissolve 2 g in 50 ml of water, add 2 ml of 
hydrochlonc acid, boil to remove carbon dioxide cool and add 2 ml of 
sodium hydroxide solution and z ml of Nesslcr s reagent Any colour 
produced should not be greater than that given by the addition of 2 ml 
of sodium hydroxide solution and 2 ml of Nessters reagent to 50 ml 
of water contaming i ml of standard ammonia solution (i ml — oer 
mg NH,) 

11 Arsenic. — Dissolve s g »o ic ml of brominated hydrochloric 
acid and 45 ml of water add a few drops of stannous chloride solution 
and lest as described m appendix 4 Any stain produced should not be 
greater than a o 005 mg standard stain 

12 Assay — DissoUe 4 g m 50 ml of water and titrate with N/r 
HCl using bromophenol blue as mdiator 

I ml N/i HQ s o 1001 g KHCOj 
Not less than 99 j per cenl should be indicated 


AnalaH 

POTASSIUM BISULPHATE 
iaiso« = 136 *7 


Maximum Limits of Impurities 


Chlonde (Cl) 
Nitrate (NOj) 
Heavy Metals (PW 
Iron (Fe) 
Ammonia (NHj) 
Arsenic (AsjO*) 


o 0005 per cent 
o 002 per cent 

0 002 per cent 

0001 percent 
o 001 per cent 
o oooi per cent 

(t part per million) 


1 Description — Opaque white masses 

2 Solubility— Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

•j Chloride.— Dissolve z g tn 50 ml of water and add i ml of 
silver nitrate solution No opalescence should be produced 
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4 Nitrate — Dissolve i g m lo ml of ^vater, add i ml of standard 
indigo solution and lo ml of sulphunc acid and heat to boiling The 
blue colour should not entire}}’ disappear 

5 Heavy Metals and Iron — Dissolve i g in 45 ml of water, add 
5 ml of dilute ammonia solution and pass hjdrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ‘ defined in appendix 2 

6 Ammonia — Dissohe i g in 50 ml of water and add 2 ml of 
sodium hydroxide solution and 2 m! of Kessler’s reagent Any colour 
produced should not exceed that gi\cn by the addition of 2 ml of sodium 
hydroxide solution and 2 ml of Nessler’s reagent to 50 ml of water 
containing i ml of standard ammonia solution (i ml = o*oi mg NHj) 

7 Arsenic — Dissolve 10 g m 50 ml of water, add 5 ml of 
stannated hjdrochlonc acid and test as described in appendix 4 Any 
stain produced should not be greater than a o 01 mg standard stain 

8 Assay — Dissolve 5 g in 50 ml of water and titrate with N/i 
NaOH using methyl red as indicator 

I ml N/i NaOH = o 1362 g KHSO. 

Not less than 99 per cent and not more than 102 per cent should be 
indicated 


AnalaR 

POTASSIUM BROMATE 

KBrOy = 167 ©1 

Maximum Limits of Impurities 

Bromide (Br) o or per cent 

Sulphate (SO«) o 005 per cent 

Moisture 0 1 per cent 

1 Description^ — white crystalline powder 

2 Solubility — Dissohe 5 g in 50 ml of hot \vater A clear colourless 
solution should be produced. 

3 Bromide — Dissolve 1 g in 20 ml of water add t g of citric acid 
and 0 5 ml of chloroform shake vigorously and allow to separate The 
chloroform should not be coloured yellow or brown 

4 Sulphate — Dissolve 2 g m 50 ml of water, add i ml of dilute 
hydrochloric acid and i ml of banum cMonde solution and allow to stand 
in a trarm place for s hour No turbidity or preapitate should be 
produced 

5 Moisture — Dry 5 g of the finely powdered material at no® 
for 1 hour Tlic loss in weight should not exceed 5 mg 

(Coniiniud oterUaf) 
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6 Assay^Djssolve o r g of the dried malenal, obtained in Test 
S H.h!tlV5 3 g of potassium iodide and lo ml 

Na S 0 liberated iodine with N/io 

I ml N/:o Na,S, 0 , = 0-002784 g KBrOj 
Not less than 99 9 per cent should be indicated 


AnalaR 


POTASSIUM BROMIDE 


KSr — 119 oz 


Maximum limits of Impurities 


Free Alkali 
Chloride (Cl) 
Bfomate fBrOi) 
Iodide fl) 

Sulphate (SOJ 
Heavy Metals (Pb) 
Iron (Fe) 

Moisture 


o 2 ml n/i per cent 
o 25 per cent 
©001 percent 
0 05 per cent 
oor percent 
0 001 percent 
o 0005 per cent 
05 per cent 


1 Description ->-Cb(ourress crystals 

2 Solubility — Dissolve 5 g m 50 mb of water 4 dear colourless 
solution should be produced 

3 Free Alkali — Dissolve 5 g in 50 ml of carbon dioxide free 
water and add 0 2 ml of pbenolphthalem solution The solution should 
be colourless or should not require more than 0 i ml of N/zo HCl to 
render it so 

4 Chloride — Dissolve 4 g in 75 ml of water and 2^ ml of nitric 
aad, boil gently and pass a current of air through the 1 quid until all the 
Lberated bromine is removed Cool add 10 ml of N/io AgNOj filter 
wash with water and titrate the filtrate and washings vnth N/io NH4SCN 
using feme amraomum sulphate as indicator Not less than 7 2 ml of 
N/ro Nil4SCN should be required 

5 Bromate — Dissolve i g in 10 ml of water and add i ml of 
dilute sulphunc aad No yellow colour should be produced 

6 Iodide — Dissolve 1 g in 10 ml of water, add 0-05 ml of feme 
chloride solution and i ml of starch solution and allow to stand for 
10 minutes No blue colour should be produced 

7 Sulphate. — Dissolve i g in 50 ml of water, add 1 ml 0/ dilute 
hydrochloric aad and i ml of banum chloride solution and allow to 
BUnd for z hours No turbidity or preajMtatc should be produced 
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8 Heavy Metals and Iron — Dissolve 2 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hjdrogcn sulphide through 
the solution for a few seconds Anj colour produced should not be deeper 
than the “ standard colours ** defined in appendix 2 

9 Moisture. — Dry 5 g of the finely powdered material at 130“ 
for I hour The loss in weight should not exceed 25 mg 

10 Assay. — Dissolve o 5 g of the dried matenal, obtained in Test 
No 9, in 50 ml of water, add 50 ml ofN/io AgNOjand loml of dilute 
nitric aad and titrate the excess of silver with N/io NH4SCN using 
ferric ammonium sulphate as indicator Correct the titration figure for 
the amount of chlonde found in Test No 4 

I ml N/jo AgNOj s 0-0119 B 
Not less than 99 per cent should be indicated 


AnalaR 

POTASSIUM CARBONATE 


K,CO) 138 20 
Maximum Limits of Impurities 


Chlonde (Cl) 
Sulphate (SO«) 
Nitrate (NO,) 
Phosphate (PO,) 
Silicate (SiO,) 
Heavy Metals (Pb) 
Iron (Fe) 
Ammonia (NH,) 
Arsenic (AsjO,) 

Moisture 


e 005 per cent 
o 0C5 per tent 
0 002 per cent 
o 001 per cent 
o 005 per cent 

0 002 per cent 

0001 percent 
0 0002 per cent 
o 0001 per cent 

(i part per million) 

2 o per cent 


1 Description — A hjposcopic white granular powder 

2 Solubility. — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Chloride — ^Dissolve 2 g in 40 ml of water and add to ml of 
dilute mtnc acid and J ml of silver nitrate solution Any opalescence 
produced should not be greater than the ‘ standard opalescence ” 
defined m appendix 2 

4 Sulphate — Dissolve 5 g m 100 ml of water, add 20 ml of 
dilute hydrochloric acid and 2 ml of banum chloride solution and allow 
to stand for 6 hours No turbidity or preapitate should be produced 

(Conltnued otfrlett/} 
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5 Nitrate. — Dissolve i g m to ml of dilute sulphunc aad, add 
* ™ standard indigo solution and to ml of sulphunc acid and heat 
to boiling The blue colour should not entirely disappear, 

6 Phosphate. — Dissolve 2 g in 10 ml 0/ water in a platinum dish, 
neutralise with dilute sulphunc acid (about 5 m]), add 2 ml of acid in 
excess and dilute to 40 ml To 20 ml (retain the remainder for Test 
No 7) add 2 ml of dilute sulphunc aad, i ml of phosphate reagent 
No I and i ml of phosphate reagent No 2 and place in a water-bath at 
60“ for 10 minutes Anj blue colour produced should not be deeper 
than the “ standard colour ” defined m appendix 2 

7 Silicate. — To 2 ml of the solution retamed from Test No 6 add 
20 mi of water, i ml of phosphate reagent No i and r ml of phosphate 
reagent No 2 and place in a water bath at 60® for 10 minutes Any blue 
colour produced should not be deeper than the “standard colour” 
defined m appenckx 2 

8 Heavy Metals and Iron — Dissolve j g m 3 ml of dilute 
hydrochloric acid, add 40 ml of water and 5 ml of dilute ammonia 
solution and pass hydrogen sulphide through the solution for a few seconds 
Any colour produced should not be deeper than the ” standard colours ” 
deimed in appendix 2 

S I Ammonia —Dissolve 5 g in 45 ml of water, add 8 ml of hydro- 
one acid, boil to remove carbon dioxide, cool and add 2 ml of sodium 
hydroxide solution and 2 ml of Nessler’s reagent Any colour produced 
should not be greater than that given by the addition of 2 ml of sodium 
hydroxide solution and 2 ml of Kessler’s reagent to 50 ml of water 
containing i ml of sundard ammonia solution (r ml «®o-oi mg NH,) 

10 Arsenic. — Dissolve 5 g in 50 ml of water, add 16 ml of 
brommated hydrochloric acid and a few drops of stannous chloride 
solution and test as described m appendix 4 Any stain produced should 
not be greater than a 0-005 "^8 standard stain 

II Moisture.— Dry 3 g at about 300® for 15 minutes The loss 
in weight should not exceed 60 mg 

12 Assay.— Dissolve the dried material obtained in Test No ii in 
50 ml of water and titrate with N/i HCl using bromophenol blue as 
indicator 

1 ml N/i HCl = 0-0691 S K|COj 
Not less than 99 9 per cent should be indicated 
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AnalaR 

POTASSIUM CHLORATE 


Kao,* 122 55 


Maximum Lmuts of Impunties 


ChJonde (Q) 
Bfomate (BrO,) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Calcium (Ca) 
Arsenic (As, 0 ,) 


0 0005 per cent 
o 025 pec cent 

Q 00s per cent 

o 0004 per cent 
c oooz per cent 
o 005 per cent 
o 00004 per cent 
(o 4 part per million) 


1 Description — Colourless crystals 

2 Solubility — Dissolve 5 g in 50 ml of warm water A clear 
colourless solution should be produced 

3 Reaction —The reaction of a solution of i g jn 20 ml of water 
should be neutral to litmus paper 

4 Chloride —Dissolve 2 g in 50 m! of water and add z ml of 
silver nitrate solution No opalescence should be produced 

5 Bromate —Ignite i g and dissolve the residue m 10 ml of 
water, add 1 ml of dilute sulphunc aad and o i g of ammonium 
persulphate, allow to stand for 5 minutes add 2 ml of chloroform and 
shake No colour should appear in the chloroformic layer 

6 Sulphate — Dissolve a g in 50 ml of water, add 1 ml of 
barium chloride solution and allow to stand for 6 hours No turbidity 
or precipitate should be produced 

7 Heavy Metals and Iron — Dissolve 5 g in 45 ml of hot water, 
add 5 ml of dilute ammonia solution and pass hvdrageR sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours " defined in appendix 2 

8 Calcium — Di^he 1 g m 20 ml of water add a ml of dilute 
ammonia sobition and s ml of ammonium oxalate solution and allow to 
stand for 1 hour No turbidity should be produced 

9 Arsenic, — To 5 g add 20 ml of water and 22 ml of hydro- 
chlonc acid, warm gently until chlonne ceases to be evolved cool, add 
20 ml of w^ter and a few drops of stannous chloride solution and test as 
described in appendix 4 Any stam produced should not be greater than 
a 0-002 mg standard stain 

10 Assay — Dissolve 0 3 g ui 20 ml of water add i g of sodium 
nitrite and 5 ml of dilute sulphunc acid, boil for 3 minutes, cool add 
5 ml of nitric acid and 50 ml of N/io AgNO, filter, wash and titrate 

{Conttnuid overle/^f] 
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POTASSIUM CHLOnATE-tonhnued 

the filtrate and Avashings with N/io NH.SCN 

sulphate as inchcator 


using feme ammonium 


I ml N/10 AgNO, _ o 01225 g I^ClOa 
Not less than 99 5 per cent, should be indicated 


AnalaR 

POTASSIUM CHLORIDE 

KQ « 74 55 


Maximum Ltnun of Impurities 


Free Aad 
Free Alkali 
Sulphate {SOj) 
Nitrate (NOi) 
Hcav) Metals (Pb) 
Iron (Fe) 

Ganum (Oa) 
Calaum (Ca) 
Magnesium (Mg) 
Ammonia (NHj) 
Moisture 


o 05 ml n/x per cent 
005 ml n/i per cent 
o 003 pet cent 
0 002 per cent 
0 001 per cent 
0 0005 per cent 
0 ©03 per cent 
0 005 per cent 
e 005 per cent 
o 001 per cent 
0 3 per cent 


1 Description —Small white crystals or a crystalline powder 

2 Solubility — Dissolve 5 g in 50 ml of vvatcr A clear colourless 
solution should be produced 

3 Reaction — Dissolve 10 g m 100 ml of carbon dioxide free 
water The solution should be neutral to bromothymol blue or should 
not require more than 0 05 ml of N/io NaOH or N/io HCI to render 
It so 

4 Sulphate — Dissolve 5 g in 50 ml of water add z ml of dilute 
hydrochloric acid and i ml of bainum chlonde solution and allow to 
stand for 24 hours No turbidity or preapitate should be produced 

c Nitrate. — Dissolve i g tn zoml of water add i ml of standard 
mmgo solution and xo ml of sulphuric aad and heat to boil ng The blue 
colour should not entirely disappear 

6 Heavy Metals and Iron.^ — Dissolve 2 g in 45 ml of water add 
5 ml of dilute ammorua solution and pass hjdrogen sulphide tlirough 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours ’ defined m appendix 2 

7 Barium — Dissolve 5 g m 50 ml of water add i ml of dilute 
sulphuric icid and allow to stand for 2 hours No turbidity or preapitate 
should be produced 



FOR LABORATORY CIlEMfCALS 


I9I 


8 Calcium — Dissohe 2 g m 20 mL of water add a ml of dilute 
ammonia solution and 2 ml of ammonium oxalate solution and allow to 
stand for 2 hours No turbidity or pcecipttate should be produced 

9 Magnesium — Dissolve 2 g m to ml of water, add 5 ml of 
dilute ammonia solution and 5 ml of ammonium phosphate solution 
and allow to stand for 2 hours No turfiidity or preapitate should be 
produced 

10 Ammonia — Dissolve z g in 50 ml of water and add z ml of 
Nessler’s reagent Any colour produced should not exceed that given 
by the addition of 2 ml of Nessler s reagent to 50 ml of ivater contaimng 
I ml of standard ammonia solution (1 ml =001 mg NH3) 

11 Moisture. — Dry 5 g of the finely powdered material for i hour 
at 150® The loss m weight should not exceed 15 mg 

12 Assay — ^Dissolve o 3 g of the dried material from Test No ii 
in 50 ml of water and titrate wilh N /lo AgNO, using potassium chromate 
as indicator 

I ml N jio AgNOa s o 007455 g KCl 
Not less than 99 8 per cent should be indicated 


AnalaR 

POTASSIUM CHROMATE 

KtCr04 * 194 20 


Maximum Limits of Impurities 


Fite Alkali 
Chloride (Cl) 
Sulphate (SO4) 
Aluminium (Al) 
Calnum (Ca) 


passes test 
0-001 per cent 
0-03 per cent 
o 003 per cent 
0-005 per cent 


1 Description — Lemon yellow crystals or crystalline powder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear yellow solution 
should be produced 

3 Free Alkali — Dissolve i g m 25 ml of carbon dioxide free 
water and add o 5 ml of thymolphthalein solution No change m colour 
should be produced 

4 Chloride — Dissohe i g in 45 ml of water and add 5 ml of 
nitric acid and o 5 ml of silver nitrate solution No opalescence should 
be produced 

5 Sulphate — Dissolve i g w 50 ml of water add 3 ml of dilute 
hydrochloric acid and o 5 ml of banum chloride solution and allow to 
stand for 2 hours No turbidity or precipitate should be produced 

(Conljnueif ottrUaf ) 
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6 Alumhium and Caleium^Dissohe 2 g m 40 ml of water, 
add 5 ml of dilute ammonia solution and 5 ml of ammonium oxalate 
be produred turbidity or preapitate should 


7 Assaiy.— Dissohe 03 g m 100 ml of water, add 2 g of potassium 
iodide and 20 ml of dilute hjdrochlonc acid and titrate the liberated 
iodine with N/10 Na^SjOj using starch solution as indicator 
I ml N/io Na,StO, s 0*006473 S KjCrO, 

Not less than 99 per cent should be indicated 


AnalaR 


POTASSIUM CITRATE 


K,C4H*0,H,0 = 32440 


Maximum Limits of Impurities 


Free Aad 
Free Alksh 
Chloride (Cl) 
Sulphate (SO*) 
Heavy Metals (Pb) 
Iron (Fe) 

Reduang Substances 
Organic Impurities 


1 o ml n/i per cent 
1 o ml n/i per cent 

0 ooj per cent 

001 percent 
0 002 per cent 
0 001 per cent 
passes test 
passes test 


X. Description — Small white crjstals or a crystalline poivdcr 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced. 

3 Reaction — Boil 5 g with 50 ml of water and cool The solution 
should be neutral to thymol blue or should not require more than 
o 5 ml of N/io NaOH or N/io HCI to render it so 

4 Chloride — ^Dissolie 2 g m 45 ml of water and add 5 ml of 
dilute nitric acid and 1 ml of silver nitrate solution Any opalescence 
produced should not be greater than the ' standard opalescence ” 
defined in appendix 2 

5 Sulphate.— Dissolve 1 g m 50 mV c.f waWT, udd 3 ml nf dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

6 Heavy Metals and Iron— DissAhe 1 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Anv colour produced should not be deeper 
than the “ standard colours ” defined la appendix a 
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7 Reducing Substances. — Dissohe 10 g >n 50 ml of hot water, 
add 4 g of anhydrous sodtum carbonate and to m! of cupnc sulphate 
solution and boil for 3 minutes No turbidity or precipitate should 
be produced 

8 Organic impurities —Heat a g with to ml of sulphuric acid 
m a boiling water-bath for i hour Not more than a pale yellow colour 
should be produced 

9 Assay. — Igmte gently 4 g in a platinum dish until decom- 
position IS complete feiil the residue with 100 ml of water and 50 ml of 
N/i HaSO*, filter and trash with %vatcr Titrate the filtrate and washings 
with N/i NaOH using methyl red as indicator 

I ml N/r HjS04 s o io8i g K AHsO,JI.O 
Not less than 99 per cent should be indicated 


AnalaR 


POTASSIUM CYANIDE 


KCN-* 65 Ii 


Maximum Limits of Impurities 


Chloride (Cl) 

Sulphate (SOd 
Sulphide 

Ferxocyanide (FefCN),) 
Thiocyanate (SCN) 
Heavy Metals (Pb) 
Heavy Metals (Cu) 
Sodium 


o 5 per cent 
0 01 per cent 
no reaction 
o 005 per cent 
o 0 1 per cent 
o 001 per cent 
0 001 per cent 
no reaction 


1 Description — white crystalline powder 

2 Solubility, — Dissohe 5 g in 50 ml of ViHter, a clear colourless 
solution should be produced Five grams should dissohe in 25 ml of hot 
60 per cent alcohol 

3 Chloride.— Dissolve i g in 50 ml of water, add 25 ml of for- 
maldehyde solution, 5 ml of nitnc acid and 10 ml of N/io AgNOj, 
filter, uash uith uater and titrate the filtrate and washings with N/lo 
NH4SCN using feme ammonium sulphate as indicator Not Jess than 
8 6 ml of N/io NH4SCN should be required 

4 Sulphate— Dissolve i g in 50 ml of water, add 5 ml of dilute 
hydrochloric acid, boil gentJj for 5 minutes cool, add l ml of banum 
chloride solution and allow to stand for i hour No turbidity or preapitate 
should be produced 


{Continued overleaf) 
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5 Sulphide— Dissolve i g in so ml of water and add 5 ml of 
^lute ammonia solution and 1 drop of potassium plumbite solution 
The solution should not darken in colour 

6 Ferrocyanlde and Thramnate. — Dissolve i g m 25 ml of 
water add 5 ml of dilute hjdrochlonc aad and r drop of feme chlonde 
solution and allow to stand for to minutes No blue or red colour should 
be produced 

7 Heavy Metals —Dissolve i g m 50 ml of water and pass 
hjdrogen sulphide through the solution for a few seconds No brown 
colour should be produced nor should any appear on the further addition 
of 5 ml of dilute hydroclilonc aad 

8 Sodium —Heat a little of the salt on platinum wire in a Bunsen 
flame Not more than a transient yellow flame should be produced 

9 Assay — Dissolve 05 g in 50 ml of water add 5 ml of dilute 
ammonia solution and i drop of potassium iodide solution and titrate 
with N/io AgNOj until a faint permanent turbidity appears 

I ml N/io AgNO, s 0-0I302 g KCN 
Not less than 96 per cent should be indicated 


AnalaR 


POTASSIUM DICHROMATE 


K,CrtO» “ 294 at 


Maximum I units of Impunties 


Chloride (Cl) 
Sulphate (SO4I 
Alumimum (Al) 
Calcium (Ca) 
Sodium 
Moisture 


0 0005 per cent 

001 percent 
o 003 per cent 
o 005 per cent 
no reaction 

0 05 per cent 


1 Description. — Orange red crjsuls or crystalline powder 

2 Solubility— Dissolve 5 g in 50 ml of ivater A clear orange red 
solution should be produced. 

3 Chloride— DissoUe 2 g m 45 ml of water and add 5 ml of 
difute mtnc aad and c 5- ra/ o/’et/tvr mtrate solution No opolcscence 
should be produced 

4 Sulphate— Dissolve 2 g in 45 ml of water add 7 ml of dilute 
hjdrochlonc acid and i ml of banum chlonde solution and allow to 
stand for 6 hours No turbidity or preapitate should be produced 

5 Aluminium and Calcium— Dissolve 2 g in 40 ml of mter, 
add 5 ml of dilute ammonn solution and 5 ml of ammonium oraiatc 
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solution and allow to stand for 2 hours No turbidity or prcapitate should 
be produced 

6 Sodium. — Moisten a little of die powdered salt with hydrochloric 
acid and heat in a flame on a platinum wire No yellow flame should be 
produced 

7 Moisture. — Dry 10 g for i hour at rzo** The loss in weight 
should not exceed 5 mg 

8 Assay. — Dissolve o 2 g of the dned lUatenal from Test No 7 
in too ml of water, add 2 g of potassium iodide and 20 ml of dilute 
hydrochloric acid and titrate the liberated iodine with N/io NajSjOj 
using starch solution as indicator 

I ml N/io NajSiOj = o 004904 g KjCrjO, 

Not less than 99 9 per cent should be indicated 


AnalaR 


POTASSIUM DIHYDROGEN PHOSPHATE 

KH»PO« 136 09 


Maximum Limits or Impufiues 


Reaction 
CMonde (Cl) 
Sulphate (SO<) 
Lead (Pb) 

Iron (Fe) 
Ammonia (NHj) 
Moisture 


P» 4 S 

0 0005 per cent 
o ot per cent 
D 001 per cent 
o 002 per cent 
0 005 per cent 
0 I per cent 


1 Description. — A white crystalline powder 

2 Solubility. — Dissolve 2 g m 50 ml of viater A clear colourless 
solution should be produced 

3 Reaction. — The reaaion of a solumn of i g m too ml of carbon 
dioxide-free water should be pH 4 $ using btomocresol green as indicator 

4 Chloride — Dissolve 2 g in 50 ml of water and add 2 ml of 
dilute nitnc aad and i ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate — Dissolve 25 g in 50 ml of water, add i ml of 
dilute hydrochloric acid and 2 ml of banum cldonde solution and allow 
to stand for 2 hours No turbidity or precipitate should be produced 

6 Lead. — Dissolve 7 g in 30 ml of hot water and 15 ml of dilute 
ammonia solution, add i ml of potassium cyanide solution, dilute with 

{Continued overUa/) 
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POTASSIUM DJHYDROGEN PaOSPIlATE—eemtimied 
'svater to 50 ml and add 2 drops of sodium sulphide solution Any brown 
colour produced should not be deeper than that produced by the addition 
of 2 drops of sodium sulphide solution to 50 ml of an aqueous solution 
containing 2 g of the sample, 15 ml of dilute ammonia solution, i ml 
of potassium cyanide solution and 510! of standard lead solution (i ml = 
0 or mg Pb) 

7 Iron — Dissoh'e i g in 8 ml of water and add 4 ml of dilute 
hjdrochlonc acid and 1 drop of N/io KMn04, mix, add 5 ml of 
ammonium thiocyanate solution and 10 ml of a mixture of equal TOlumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produred in the upper layer should not be greater tlmi that 
produced by treating 2 ml of standard iron solution (i ml =0 01 mg 
Fe) m the same manner 

8 Ammonia — Dissolveoag 104001! of water add 2 ml of sodium 
hjdroxide solution and r ml Nesslcr reagent Any yellow colour produced 
should not exceed that given by i ml of standard ammonia solution 
(i ml =s Q 01 mg NHj) m an equal volume of solution containing the 
quantities of reagents used m the test 

9 Moisture— Dry S g at no* for i hour The loss in weight 
should not exceed 5 mg 

10 Assay— Dissolve the dried nulenal from Test No o in 100 ml of 
^vater and titrate with N/i NaOH to pH 92 using thymol blue as 
indicator 

1 ml N/i NaOH s o 1361 g KH.PO, 

Not less than 99 5 per cent should be mdiated 

AnalaR 

POTASSIUM FERRICYANIDE 

K,Fe(CN), = 329 25 
Maximum Limits of Impurities 

Chloride (O) 00* percent 

Sulphate (SO«) o oo 5 per 

Ferrocyanide {Fe(CN),) o 005 per cent 

1 Description — Ruby red crystals 

2 Solubility— Dissohe 5 g in 50 ml ofwater Aclcarydlou green 
solution should be produced 

3 Chloride— Dissolve 1 g in 85 ml of 
sulphate solution and filter To 50 ml of tl 
mtne acid and i ml of silver nitrate solution 
should not be greater than the “standar 
appendix z 


water add 15 ml of cupnc 
ic filtrate add t ml of dilute 
Any opalescence produced 
d opalescence " defined in 



FOR LABORATORY CHEMICALS 


197 


4 Sulphate. — Dissolve a g in 50 ml of tvater, add i ml of dilute 
hjdrochlonc acid and 1 ml of banum chlonde solution and allow to 
stand for i hour. No turbidity or precipitate should be produced 

5 Ferrocyanide. — Rapidly wash i g with water, then dissohe in 
100 ml of water and add 1 drop of feme ammonium sulphate solution 
No blue colour should be produced 

6 Assay. — ^Dissolve i g in 50 ml of water, add 2 g of potassium 
iodide, 3 g of zinc sulphate and i m! of dilute hjdrochlonc acid, 
and titrate the liberated iodine mth N/io NasSgOj 

I ml N/io Na^SjOj s 003293 g KjFe(CN)j 
Not less than 99 per cent should be indicated 


AnalaR 

POTASSIUM FERROCYANIDE 
K4Fe(CN)« 3HtO »» 422 39 
Maximum Limits of Impunties 

Chloride (Cl) 0 02 per cent 

Sulphate (SO») P 005 per cent 

z Description— Pale yellow crystals or crystalline powder 

2 Solubility. — Dissolve5g msoml ofnater A clear yellou solution 
should be produced 

3 Chloride. — Dissolve i g m 85 ml of -water, add 15 ml of cupnc 
sulphate solution and filler To 50 ml of the filtrate add i ml of dilute 
nitnc aad and i ml of stiver mtrate solution Any opalesoence produced 
should not be greater than the “ standard opalescence ” defined in 
appendix 2 

4 Sulphate — Dissolve a g in 50 ml of n-ater, add i ml of dilute 
hydrochloric acid and 1 ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

5 Assay. — Dissolve i g m 400 ml of water, add to ml of sulphuric 
acid and titrate with N/io KMn04 

I ml N/io KMnO, s 004224 g K^FefCN)* sHjO 
Not less than 99 per cent should be indicated. 



analar standards 


I9S 


Ana LA R 

POTASSIUM HYDROGEN PHTHALATE 

COOK C,H, COOK =» 204 22 


Maximum Limita of Impurities 


Reaction of a M/20 solution 
ajondc (Cl) 

Sulphate (SO4) 

Heavy Metals (Pb) 

Iron (Fc) 

Moisture 


pH 3 9^ to 3 oS 

0 oot per cent 

001 percent 
0 002 per cent 
o 001 per cent 
o I per cent 


1 Description. — A white crystalline powder 

2 Solubility,— Dissolve s g in 50 ml of hot water A clear colourless 
solution should be produced 

3 Reaction • — The pH of an M/so solution id carbon dioxide free 
water at 20” should lie between 396 and 398, the determination being 
nude electfometncally by immersmg a freshly ignited platinum electrode 
la a portion of the solution tvhich has been saturated with qumhydrone 
and combining this element with a saturated calomel half ceil by means 
of an agar bridge saturated with potassium chloride If the E M P of this 
ccU is £ millivolts 

pH of solution at 20” = ^ 

58 JO 

4. Chloride, — Dissolve x g m 20 ml of warm water and 2 ml of 
dilute nitric acid, cool, Ulcer and to the filtrate add 30 ml of water and 
I ml of silver nitrate solution No opalescence should be produced 

5 Sulphate. — Dissolve i g m 20 ml of warm water and 2 ml of 
dilute hydrochloric acid, cool, filter, and to the filtrate add 30 ml of water 
and 1 nil. of banum chlonde solution and allow to stand for i hour No 
turbidity or precipitate should be produced 

6 Heavy Metals and Iron.— Dissolve i g m 40 ml of water, 
add 10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few secontfs Any cofour produced shoufd not 6c deeper 
than the " standard colours ” defined in appendix 2 

7 Moisture — Dry 10 g at no* for i hour The loss m weight 
should not exceed 10 mg 


*The provK utu concrtning the pfi of the (oluimn of Pntatamm M'tlmgen Ihthalax 
AnaUK will •utoraaticsUy be «vneJ if neceiMiy » «mply « ith the forthiommg »fU>*h 
St#n(J»rJ Specificetion Uentinp with pll aUnbrde, •* wn *5 that bpcclf afion h pt/hl yhei} 
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8 Assay. — ^Dissol\e 9 g of the dned matenaJ from Test No 7 
in too mL of water and titrate widi N/i NaOH using phenolphthalein as 
indicator 

I m! N/i NaOH = o 2042 g COOH CjHtCOOK 
Not less than 99 9 per cent and not more than 100 i per cent should be 
indicated 


AnalaR 

POTASSIUM HYDROGEN TARTRATE 

KHC,H40g *= 188 18 
Maximum Limits of Impurities 


CUonde (Cl) 
Sulphate (SO() 
Heavy Metals (Pb) 
Iron (Fe) 

Moisture 


o ooi per cent 
0 01 per cent, 
o 002 per cent 
0 oei per cent 
0 I per cent 


1 Description.—A white crystalline powder 

2 Solubility. — DissoUe i g m 50 ml of warm water A clear colour- 
less solution should be produced 

3 Chloride. — Dissolve i g in 50 ml of water and 2 ml of dilute 
nitric acid and add i ml of silver nitrate solution No opalescence should 
be produced 

4 Sulphate. — Dissolve i g m 50 ml of water and 2 ml of dilute 
hydrochloric acid, add x ml of barium chloride solution and allow to 
stand for 1 hour No turbidity or prcapitate should be produced 

5 Heavy Metals and Iron. — Dissolve 1 g m 40 ml of water and 
JO ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
•iViaT* \Vft “ s.t.»j4sid cctowa ” defintd vn apprmdtrt 2 

6 Moisture. — Dry to g at no* for i hour The loss in weight 
should not exceed 10 mg 

7. Assay. — Suspend 8 g of the dried material from Test No 6 
m 300 ml of hot water and titrate with N/i NaOH usmg phenolphthalein 
as indicator and boiling u’cll towards the end of the titration 

I ml N/i NaOH s o 1883 g KHC^HA 
Not less than 9^ 9 per cent should be indicated. 
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AnalaR 

POTASSIUM HYDROXIDE 

KOH = 56 JO 


Maximum XjfYiits of Impunties 


Chloride (Cl) 
Sulphate (S 0 () 
Nitrate (NO,) 
Phosphate (PO4) 
Silicate (SiO,) 
Heavy Metals (Pb) 
Iron (Fe) 
Aluminium (Al) 
Zinc (Zn) 
Ammonia (NH,) 
Arsenic (As, 0 ,) 

Carbonate (K,CO,) 


oot percent 
o 005 per cent 

0 002 per cent 

0001 percent 
o 01 per cent 

0 002 per cent 

0001 percent 
0-005 per cent 

0 002 per cent 

0001 percent 
0 0001 per cent 

(1 part per million) 

2 0 per cent 


j Description. — \Vhitc deliquescent sticls or pellets 

2 Insoluble Matter. — DissoUc 50 g, accurately weighed, in water, 
cool and dilute to 500 ml using carbon dioxide free water throughout 
Not more than a very small amount of insoluble matter should be visible 

This solution is referred to as the “ sample solution ” m the remaining 
clauses of this speahcation 

3 Chloride. — ^Dilute 10 ml of the sample solution with 35 ml of 
water and add 5 ml of dilute mine acid and i ml of silver nitrate solution 
Any opalescence produced should not exceed the '‘standard opalescence” 
deliaed in appendix 2 

4 Sulphate — ^To 50 ml of the sample solution add ry ml of dilute 
hydrochloric aadand 2 ml of banum cUonde solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

5 Nitrate — To 10 ml of the sample solution add cautiously i ml of 
sulphunc acid, cool, add i ml of standard indigo solution and 10 ml of 
sulphuric aad and heat to botfing 'Hie blue colour should not entirely 
disappear 

6 Phosphate — Dissolve 2 g in 20 ml of water in a platinum dish, 
neutralise with dilute sulphuric aad (about 6 ml ), add 2 ml of acid in 
excess and dilute to 40 ml To 2o ml (retain the remainder for Test No 7) 
add 2 ml of dilute sulphuric acid, i ml of phosphate reagent No i and 
I ml of phosphate reagent No 2 and place rn a nater-balh at 60* for 10 
minutes Any blue colour produced should not be deeper than the " stan- 
dard colour ’ defined m appendix 2 
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7. Silicate. — ^To 1 ml of the solution retamed from Test No 6 add 
20 ml of water, i ml of dilute sulphunc acid, i ml of phosphate reagent 
No i and i ml of phosphate rcag«it No z and place in a water bath 
at 60° for 10 minutes Any blue colour produced should not be deeper 
than the ** standard colour ” defined in appendix 2 

8 Heavy Metals and Iron. — ^To 10 ml of the sample solution add 
5 mi of dilute h>drochlonc aad, 10 ml of dilute ammonia solution and 
25 ml of water and pass hydrogen sulphide through the solution for a few 
seconds Any colour produced should not be deeper than the “ standard 
colours’* defmed m appendix 2 

9 Aluminium. — ^Tojoml of the sample solution add 10 ml of dilute 
acetic aad and i ml of a o i per cent aqueous solution of ammonium 
aunne-tncarbo’cylate (" alurmnon ”), allow to stand for 5 minutes and 
then add 10 ml of ammonium carbonate solution Any pink colour 
produced should not be deeper ilian that of a solution prepared in the 
following manner To 15 ml of water add o 5 ml of standard aluminium 
solution (i ml =01 mg Al), i g of ammonium acetate, 5 ml of 
dilute acetic acid, i ml of " alommon ” solution, and after a lapse of 
5 minutes, 10 ml of ammonium carbonate solution 

10 Zinc. — Neutralise 20 ml of the sample solution with dilute sul- 
phuric acid (about 6 ml ), add i drop m excess, and cool Add 1 drop of 
ammonium thio^anate solution and o 2 ml of a 0 05 per cent alcoholic 
solution of p-dimethylaminostyr)) jS-naphthiazole methyl iodide The 
colour produced immediately should not be pmk when compared with a 
solution containing 25 ml of water, i drop of dilute sulphuric acid, i drop 
of ammonium thiocyanate solution and o 2 ml of the reagent solution 

Ahatiaiwely the following polarographic procedure may be employed — 
DissoUe 10 g m 50 ml of water, dc-oxygenate, and polarograph over the 
range —09 volt to —1 4 volt Return the solution in the polarographic 
cell, together with the mercury, 10 the solution under test add 0 2 ml of 
standard 2inc solution (i ml =* r mg Zn), mix well and polarograph as 
before The wa\e height obtained in the first experiment should not be 
greater than the increase in height obtained in the second experiment 

11 Ammonia. — Dilute 10 ml of the sample solution with 40 ml of 
water and add 2 ml of Nessicr's reagent Any colour produced should 
not exceed that given by the addition of z ml of Nessler’s reagent to 
50 ml of water containing i ml of standard ammonia solution {i ml = 
0 01 mg NHj) 

12 Arsenic. — TosomI oflhesampIesoIutionaddiSml ofbrominated 
hydrochlonc acid and a few drops of stannous chloride solution and test 
as described in appendix 4 Any stam produced should not be greater 
than a 0 005 mg standard sum 

13 Assay and Carbonate. — ^To 25 ml of the sample solution add 
2 ml of banum chloride solution and titrate with N /i HCl using phenol- 
phthalcin as indicator 

I ml N/j KCl s os>56io g KOH 


(Continued nerleaj) 
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POTASSIUM IiyDROXlDF—omltimtd 

Then add bromophenol blue and continue the titration with N/i HCl 
I ml N/i HQ s 00691 g KjCOj 

KOH, and not more than 2 per cent of 

K|CO, should be indicated 


AnalaR 

POTASSIUM lODATE 

KIO» = 2*4 02 

Maximum Limits of Impurities 

Chlorate (CIO,) 0-05 per cent 

Iodide (I) o 001 per cent 

Sulphate (SO,) 0 05 per cent 

Moisture o 1 per cent 

I Deierlptlon —A white crystalline powder 

s Solubility — Dissolve 5 g in 50 ml of warm water A dear 
colourless solution should be produced. 

3 Reaction — Dissolve i g in 20 ml of water The solution should 
be neutral to litmus 

4 Chlorate— Dissolve 05 g m 25 ml of ivater^ add 5 ml of 
dilute nitric acid and 15 ml o/adver nitrate solution shale well and filter 
To the filtrate add 10 ml of formaldeh}de soluuon boil for z minutes 
and cool Any opalescence produced should not exceed that giten by 
I ml of standard chloride solution (i ml s= o i mg Cl) with 35 ml of 
water when treated with 5 ml of dilute nitric acid, 5 ml of silver mtrate 
solution and 10 ml of formaldehyde solution and boiled for z minutes 

5 Iodide — Dissolve i g in 20 ml of water, add 1 g of atnc acid 
and o 5 ml of chloroform, shake iigorwisly and allow to separate The 
chloroform should not be coloured pink or violet 

6 Sulphate — Dissolve i g in 50 ml of water, add 0 6 g of hydroxyl* 
amine hydrochlonde and boil until free iodine is removed, cool, dilute 
to 50 ml , add o 5 ml of dilute hydrochlonc acid and i tnl of banum 
chloride solution and allow to stand for 15 minutes No turbidity or 
precipitate should be produced 

7 ^ g s/ rAe £aeJj' jcaafpjjsJ Jtf jjo® 

for I hour The loss m w eight should not exceed 5 mg 

8 Assay — Dissohe o 15 g of the dried matenal obtained m Test 
No 7 in 50 ml of ivaler, add 3 g of potassium iodide and lo ml of 
dilute h> drochlonc acid and titrate tte liberated iodine with N/to NajS, 0 , 

I ml N/ioN3,SjOj so 003567 g KIO, 

Not less than 99 9 per cent should be indicated 
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AnalaR 

POTASSIUM IODIDE 


KI « i66 oi 


Maximum Lunits of Impurities 


Free Alkali 

Chlonde and Bromide (Cl) 
lodate (10]) 

Sulphate (S 0 () 

Heavy Metals (Pb) 

Iron (Fe) 

Moisture 


o 2 ml n/i per cent 
o o»5 per cent 
o 0003 per cent 
o oos per cent 
0*001 per cent 
o ooos per cent 
o 5 per cent 


1 Description. — Colourless crystals 

2 Solubility. — Dissolve 5 g in 50 ml of svaitr A cleat colourless 
solution should be produced 

3 Free Alkali.-— Dissolve 5 g m 50 ml of carbon diosade-frec 
tvater and add o 2 ml of phenolphthalem solution The solution should 
be colourless or should not require more than 0 i ml of N/io HCl to 
render it so 

4 Chloride and Bromide. — Dissolve o 4 g m 5 ml of dilute 
ammonia solution, add 30 ml of N/io AgNOj and 3 ml of water and 
shake well Filter, and to the filtrate add 10 ml of dilute nitric acid Any 
opalescence produced should not be greater than the *' standard opalescence*' 
defined in appendix 2 

5 lodate— Dissolve t g in 20 ml of water and add 1 g of citnc 
aad and i ml. of starch smution No blue colour should be produced 

6 Sulphate — Dissolve z g in 50 ni! of ivater, add i ml of dilute 
hydrochloric acid and x ml of banum chloride solution and allow to stand 
for X hour No turbidity or precipitate should be produced 

7 Heavy Metals and Iron. — ^Dissolve s g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ** defined in appendix 2 

8 Moisture. — Dry 5 g of the futcly powdered material at 120* 
for 1 hour The loss in weight should not exceed 25 mg 

9 Assay. — Dissolve o 5 g of the dried material, obtained in Test 
No 8 , in 23 ml of water, add 20 ml of dilute hydrochloric acid and 5 ml 
of potassium cyanide soluuon and titrate with hl/zo KIO, until the dark 
brown solution which is formed becomes light brown, then add 5 ml 
of starch solution and continue the titration until the blue colour disappears 

I ml M/20 KIO, s o*oi66 g KI 
Not less than 99 5 per cent should be indicated 
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AnalaR 


POTASSIUM METABISULPHITE 

«=■ 422 32 


Maximum Limits of Impurities 


Chlonde (Cl) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic fAsjO*) 


o 02 per cent 

o 002 per cent 

o oot per cent 

0 00002 per cent 
(o 2 part per million) 


1. Description. — Colourless crj'stals or 2 white powder 

2 Soiubility. — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 ChforWe.— Dissolve o 5 g m 5 ml of dilute nitric aad and warm 
until decomposition sets in When the reaction has moderated, cool and 
add 45 ml of water and 1 ml of silver nitrate solution Any opalescence 
produced should not be greater than the “standard opalescence '^described 
In appendix 2 

4 Heavy Metals and Iron — Dissoive 1 g m 40 ml of water, 
add :o ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ” defined in appendix 2 

5 Arsenic — ^To 5 g add xo ml of water. 3 g of potassium chlorate 
and 20 ml of hjdrochlonc acid, when the reaction has ceased, boil 
gently to remove chlorine, add 40 ml of water and a few drops of stannous 
chlonde solution and test as described m appendix 4 Any staui produced 
should not be greater than a o 001 mg standard stain 

6 Assay. — Dissolve 02 g in 50 ml of N/io I and titrate the excess 
of iodine with N/io Na^SjOj 

X ml N/io 1 = 0 005558 g KjSgOs 
Not less than 96 per cent shoul^ be indicated 
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AnalaR 

POTASSIUM NITRATE 


KNO« ^ foi 10 


Alaximum Limits of Impurities 


Free Aad 
Free Alkali 
Chloride (Cl) 
lodate (10,) 
Sulphate (SO*) 
Nitnte (NO,) 
Phosphate (PO*) 
Heavy Metals (Pb) 
Iron (Fe) 


o 05 ml n/i per cent 

00s 1^^ P®*” 

0 0005 per cent 
o 0000s per cent 
O 005 per cent 
o 0001 per cent 
0 001 per cent 
0 0004 per cent 
0 oooz per cent 


I Description ^Colourless crystals 

3 Solubility —Dissolve 5 g in 50 ml of vater A clear colourless 
solution should be produced, 

3 Reaction. — Dissolve :o g in 100 ml of carbon dioade free 
water The solution should be neutral to bromothymol blue or should 
not require more than 005 ml of N/jo NaOH or N/jo HCI to tender 

It BO 

4 Chloride, — ^Dissolve a g in 50 ml of water and add i ml of 
dilute nitric aad and i ml of silver mtrate solution No opalescence 
should be produced 

5 Sulphate — Dissolve a g in 50 ml of water add 1 ml of dilute 
hjdrochlonc aod and i ml of banum chlonde solution and allow to stand 
for 6 hours No turbidity or preapitate should be produced 

6 Nitrite and lodate — ^Dissolve i g m to ml of water add 
1 ml ofdilute sulphuric aad iml ofstM’chsoluttotiandiml of cadmium 
iodide solution and allow to stand for i minute No blue colour should 
be produced 

7 Phosphate — Dissolve i g m 20 ml of water add 3 ml of dilute 
sulphunc acid i ml of phosphate reagent No i and i ml of phosphate 
reagent Ivo 2 and place in a water bath at 60” for 10 minutes Any blue 
colour produced should not be deeper than the standard colour 
defined in appendix 2 

8 Heavy Metals and Iron.— Dissolve 5 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours ' def^d m appendix 2 
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AnalaR 

POTASSIUM OXALATE 

(COOK), H ,0 = 184 Z3 
Maximum Limits of Impurities 


Reaction 
Chloride (Cl) 
Sulphate (SO4) 
Nitrate (NO,) 
Heavy Metals (Pb) 
Iron (Fe) 


JiH 7 0 to S o 

0 0005 per cent 

001 percent 
o 002 per cent 
0 002 per cent 
0 001 per cent 


t Description —Colourless cr}-stals 

2 Sofubilitjr— Dissohe 5 g in 50 ml of water A tlcar colourless 
solution should be produced 

3 Reaction — Tlie reaction of a solution of 1 g m 40 ml of carbon 
dioxide free water should he between the limits of pH 7*0 and 8*0 using 
phenol red as indicator 

4 Chloride —Dissolve 2 g in 45 ml of warm water and add 5 ml 
of dilute lutnc acid and 0 i nU of silver nitrate solution No opalescence 
should be produced 

c Sulphate — Igmte i g under conditions that wUI not introduce 
sulphur Dissolve the residue m 15 ml of hot water add 5 ml of hydrogen 
peroxide (20 %o!uines) boil cool add 4 ml of dilute hydrochlonc acid 
andfiltcr To the filtrate add 30 ml of water and 2 ml of banum chlonde 
solution and allow to stand for i hour No turbidity or precipitate should 
be produced 

6 Nitrate — Dissolve i g m 10 ml of water add z ml of standard 
indigo solution and zo ml of sulphunc acid and hent to boiling The blue 
«ilour should not entirely disappear 

7 Heavy Metals and Iron — Dissolve z g m 45 ml of water, 
add 5 ml of dilute ammoma solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ‘ standard colours ” defined m appendix a 

8 Assay — Dissolve 03 g ui 50 ml of hot water add 5 ml of 
sulphunc acid and titrate with N/io KMnO^at a temperature of about 60“ 

1 ml N/io KMnO, = 0-009211 g (COOK), H ,0 
Not less than 99 per cent should be indicated 
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AnalaR 

POTASSIUM PERIODATE 

KIO« =» *30 03 

Maximum Lunita of Impurities 

Chlorate Chloride Bromide (Cl) o 01 per cent 

Iodide (I) 0001 percent 

Sulphate (S 0 «) o 01 per cent 

Manganese (Mn) o 0003 per cent 

Moisture c 1 per cent 

1 Description — A white crystalline powder 

2 Solubility — Very sparingly soluble m cold water Dissolve i g 
ui 50 ml of hot water a clear colourless solution should be obtained 

3 Chlorate, Chloride, Bromide. — Dissolve i g m 50 ml of 
water and 2 ml of nitric aad add o 1 g of sodium nitnte and z ml 
of silver nitrate solution and allow to stand for 5 minutes Any opales 
cenoe produced should not be greater than the standard opalescence ' 
defined in appendu: i 

4 Iodide.— Dissolve 1 g in 40 ml of water and 10 ml of dilute 
sulphuric acid shake vigorously with o 5 ml of chloroform and allow to 
separate The chloroform should not be coloured pink or violet 

5 Manganese — Boil i g with 25 ml of iwrer and 10 ml of 
sulphuric acid and allow to stand for 5 minutes No pmk colour should 
be produced 

6 Moisture — Dry 5 g at no® for i hour The loss in weight 
should not exceed 5 mg 

7 Assay — ^Dissolve o 5 g m 100 ml of water add 3 g of sodium 
bicarbonate and 3 g of potassium iodide and titrate the liberated iodine 
With N/io Na^AsOs 

1 ml N/io NajAsOj ::: 0”0ii5 g KIO4 
Not less than 99 7 per cent should be indicated 


AnalaR 

POTASSIUM PERMANGANATE 


KMaO( = *5803 


Maximum Limits of Impurities 


Insoluble Matter 
Chloride (Cl) 
Sulphate (SO,) 
Isitrate (NO,) 


o I per cent 
o ox per cent 
0 ox per cent 
o 08 per cent 

{Conttnuid oterleaj) 



ANALAR standards 


POTASSIUM PCR\t/lNOANATE~eontinued 

I Description — Black or daA pmple crystals ^^lth a metallic lustre 

z Solubility. — Soluble in water forming a deep purple solution 
Dissolve 10 g m zoo ml of water filter through a Gooch crucible, 
wash with water dry and weigh Not more than to mg of residue 
should be obtained 

3 Chloride. — Dissolve i g in 35 ml of water and add this solution 
slowly to a mixture of to ml of hydrogen peroxide (20 volumes) and 7 ml 
of dilute nitric acid, thenaddiml of silver nitrate solution Anyopaks 
cence produced should not be greater than the standard opalescence " 
defined m appendix 2 

4 Sulphate — Dissolve 1 g in 35 ml of water and add this solution 
slowly to a mixture of 10 ml of hydrogen peroxide (20 volumes) and 
7 ml of dilute hydrochloric aod, then add 1 ml of barium chloride 
solution and allow to stand for i hour No turbidity or preapitate should 
be produced 

5 Nitrate — Dissolve 01 g in le ml of dilute subhuric and 
heat to 60*^ and add, ui small portions at a time 0 5 g of oxalic acid 
Cool, add 4 ml of standard indigo solution and 10 ml of sulphuric acid 
and heat to boiling The blue colour should not entirely disappear 

6 Assay — Dissolve 0 1 g m 50 ml of water add 3 g of potassium 
iodide and to ml of dilute sulphunc acid and titrate the liberated iodine 
with N/io Na.SjOj 

xml N/io NatS.Oj = 000316 g kMn04 
Not less than 99 5 per cent should be mdicated 


AnalaR 

POTASSIUM PERSULPHATE 

KjS}0( = 270 32 


Maximum Limits of Impurities 


Chloride (Cl) 
HeaiT Metals (Pb> 
Iron (Fe) 
Manganese (Mn) 
Ammonia (NH») 
Arsenic /As» 0 *) 


o 005 per cent 
o 002 per cent 
o 001 per cent 

0 0002 per cent 

0001 percent 
0 eooi per cent 

(i part per million) 


1 Description— A white crystallme powder 

2 Solubility— Dissolvcsg msoml ofhotwater A dear colourless 
enlntinn fibnilld be OroduCcd 
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produced should not be greater than the “ standard opalescence ” defined 
in appendix 2 

4 Heavy Metals and Iron — ^Boil x g with 10 ml of dilute hjdro- 
chlocic acid until reduced to 5 mL , cool, add 30 ml of water and 15 ml 
of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ** defined in appendix 2 

5 Manganese. — Dissolve 2 g in a mixture of 10 ml of dilute 
sulphuric acid, 10 ml of dilute ammonia solution 3 mL of dilute nitnc 
acid and t ml of silver nitrate solution previously heated to 90®, keep 
at that temperature for t minute and then cool rapidly No pink colour 
should be produced 

6 Ammonia. — Dissolve i g in 50 ml of water and add 2 ml of 
Nessler’s reagent Any colour produced should not exceed that given by 
the addition of 2 ml of Nessler’s reagent to 50 ml of water containing 
1 ml of standard ammonia solution (1 ml » o 01 mg NHj) 

7 Arsenic. — Mix 5 g with 15 ml of hydrochloric acid and boil 
gently to remove free chlorine, dUutc with 50 ml of water, add a few 
drops of stannous chlondc solution and test as described m appendix 4 
Any stam produced should not be greater than a o 005 mg standard stain 

8 Assay.—Dissolve o s g of the finely powdered matenal in a 
solution of 0 5 g of ferrous sulphate, 3 g of potassium iodide, 25 ml 
of dilute sulphuric acid and 25 ml of water, allow to stand for 30 
minutes and titrate the liberated iodine with N/10 Na^SgOj Carry 
out a blank titration without the persulphate and make the necessary 
correction 

I ml N/10 NajStOj s o 01352 g KjSgOg 
Not less than 98 per cent should be indicated 


AnalaR 

POTASSIUM SULPHATE 


K,SO, == »74 26 


Free Acid 
Free Alkali 
Chloride (Cl) 
Nitrate (NOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Calaum (Ca) 
Magnesium (Mg) 
Ammonia (NHj) 


linpunties 

o 05 ml n/i per cent 
005 ml n/i per cent 
0 0005 per cent 
o 002 per cent 
o ooi per cent 
o 0005 per cent 

0 005 per cent 
OCX percent 

0001 percent 
(Continued overleaf) 
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AMALAR STAKDAROS 


P0T4SSWM SULPHAT£—mnt mud 

1 Description.^ — Colourless crystals 

2 Solubility — Dissohe 5 g in 50 ml of A clear colourless 

solution should be produced 

3 Reaction. — Dissolve 10 g in loo ml of carbon dioxide free water 
The solution should he neutral to bromothymal blue or should not 
require more than o 05 ml of N/io NaOH or N/10 HCl to render it so 

4 Chloride. — ^Dissoha 2 g in 50 ml of water and add i ml of 
dilute nunc acid and 1 ml of silver nitrate solution No opalescence 
should be produced 

5 Nitrate — Dissolve 1 g in 20 ml of water add i ml of standard 
indigo solution and 10 ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

6 Heavy Metals and Iron. — Dissolve 2 g m 45 ml of water add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined 10 appendix 2 

7 Calcium— Dissolve 2 g m 40 ml of water add 5 ml of dilute 
ammonia solution and 5 ml of ammonium oxalate solution and allow to 
stand for 2 hours No turbidity or preapnate should be produced 

8 Magnesium — Dissolve 2 g 1040 ml of water add $ ml of dilute 
ammonia solution and 5 ml of ammonium phosphate solution and alien? 
to stand for 2 hours No turbidity or precipita te should be produced 

9 Ammonia — Dissolve i g in 50 ml 0/ water and add 2 ml of 
Nessler s reagent Any colour produced should not exc«d that gi'cn by 
the addition of 2 ml of Nessler s reagent to 50 ml of water containing 
2 ml of standard ammonia solot on (i ml —• o 02 mg NHj) 


AnalaR 

POTASSIUM TETROXALATE 


KHifCtOJj 2H,0 254 19 

Maximum Limits of Impurities 


Chlonde (O) 
Sulphate (SO^) 
Nitrate (NOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Calcium (Ca) 


0 001 per cent 

001 per Mnt 
o 002 per cent 
o 002 per rent 
0 002 per cent 
o 005 per cent 


1 Description — Colourless crystals 

2 Solubility — Dissolve >g 1050101 of hot water A clear colourless 
solution should be produced 
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3 Chloride — Dissolve r g in 45 ml of warm water and add 5 ml of 
dilute mtne acid and o i ml of silver nitrate solution No opalescence 
should be produced 

4 Sulphate — Ignite i g under conditions that will not introduce 
sulphur Dissolve the residue m 15 ml of hot water add 5 ml ofhjdro 
gen peroxide (20 volumes), bod, cool, add 4 ml of dilute hydrochlonc 
aad and filter To the filtrate add 30 m! of water and 2 ml of barium 
chloride solution and allow to stand for i hour No turbidity or preapitate 
should be produced 

5 Nitrate, — Dissolve t g in 10 ml of water, add i ml of standard 
indigo solution and 10 ml of sulphunc acid and heat to boiling The 
blue colour should not entirely dmppear 

6 Heavy Metals and Iron,^ — Dissolve 1 g in 45 ml of water, 
add 5 ml 0/ dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ’ defined in appendix 2 

7 Calcium — -Dissolve i g m 20 ml of water, add 5 ml of dilute 
ammonia solution and allow to stand for 4 hours No turbidi^ or precipitate 
should be produced 

8 Assay — (a) Dissolve 4 g m 50 ml of hot water and titrate 
with N/i NaOH using phenolphthalem as indicator 

1 ml N/i NaOH s o 08473 g KH (CgO^, 

Not less than 99 9 per cent should be indicated 

(i) Dissolve 0 3 g m 50 ml of hot water add 5 ml of sulphuric 
acid and titrate with N/io KMnO, at a temperature of about 60* 

I ml N/10 KMnO, s 0006355 g KH5(CjOdj zHjO 
Not less than 99 9 per cent should be indicated 


AnalaR 

POTASSIUM THIOCYANATE 

KSCN = 97 x8 


Maximum Limits of Impunties 

Reaction 


Chloride (Cl) 

Sulphate (SO^) 

Heavy Metals (Pb) 

Iron (Fe) 

Ammonia 

Other Sulphur Compounds (S) 


not overpn 7 o 
o 005 per cent 
oox percent 
o 001 per cent 

0 0001 per cent 
no reaction 

0001 percent 
{Conttmud otfrleaf) 
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ANALAR STANDARDS 


rQTASSlU\f TniOCYylNATE~~<ont„iued 

I Description. — Colourless deliquescent crystals. 

a SoiubiJity.— Dissohe 5 p jo 50 ml of water, a clear colourless 
soIuUon should be produced live grams dissolve completely in s® ml of 

hot 90 per cent alcohol 

3. Reaction.— Dissolve i g m jo ml of carbon dioxide-free water 
The solution should not be alkaline to bromothjinol blue 

4 Chloride.— Dissolve i g with i g of ammonium mtrate m 
30 ml of hydrogen peroxide (20 volumes), add i g of sodium hydroxide, 
warm gently and rotate the flask until a vigorous reaction commences 
^Vhen this has abated, add a further 30 ml of hydrogen peroxide and 
boil for 2 minutes, cool and add 10 ml of dilute mtnc aad and i ml 
of Sliver nitrate solution Any opalescence produced should not exceed 
that given by 0 5 ml of standard chloride solution (i ml = o i mg Cl) 
in an equal volume of solution containing the quantities of reagents used 
in the test 

5 Sulphate — Dissohx: 5 g m 50 ml of water add i mi of dilute 
hydrochloric acid and i ml of barium chloride solution and allow to 
stand for i hour No turbidity or precioitate should be produced 

6 Heavy Metals. — Dissolve 2 g in 45 ml of water add 5 ml of 
dilute ammonia solution and pass hydrogen sulphide through the solution 
for a few seconds Any colour produced should not be deeper than the 
" standard colours ” defined m appendix 2 

7 Iron — Dissolve 6 g tn 30 ml of water, add i ml of dilute 
hvdrochlonc acid and 10 ml of a mixture of equal volumes of am}l 
alcohol and amyl acetate, shake vigorously and allow to separate Any 
colour produced in the upper layer should not be greater than that 
produced by treating t g dissolved in 5 ml of water vnth i ml of dilute 
hydrochloric acid, o 5 ml of standard iron solution (1 ml =001 mg 
Fe) and 10 mi of the mixture of amyi alcohol and arayi acetate in the 
same manner 

8 Ammonia. — Boil i g with $ mi of sodium hydroxide solution 
No odour of ammonia should be perceptible 

9 Other Sulphur Compounds.— Dissolve 5 g m 25 ml of 
water, add a mixture of 20 ml of dilute ammonia solution and 4 ml of 
silver nitrate solution and warm on a water bath for 15 minutes Any 
brown colour produced should not be greater than that given by adding 
a few drops of sodium sulphide solution to a mixture of 30 ml of water, 

20 ml of dilute ammonia solution and 3 ml of N/1000 AgNOj, and 
warmuigQn a water-bath for ij minutes 

JO Assay. — Dissolve 04 g in 50 ml of water, add 5 ml of dilute 
mtnc acid and 50 ml of N/io AgNOj and titrate the excess silver with 
N/io NH4SCN using ferric ammoruiim sulphate as indicator 
I ml N/ioAgNO, So 009718 g KSCN 
Not less than 98 per cent should bc indicated 
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AnalaR 

z^o-PROPYL ALCOHOL 

(CH,)»CHOH * 60 09 
Maximum Limits of Impurities 

Water-insoluble Matter ml 

Aadity oox ml n/i per cent 

Alkalinity 001 ml n/i per cent 

Non-volatile Matter o 005 per cent 

Aldehydes and Ketones ((CH^tCO) o 03 per cent 

Oxygen absorbed (O) o 0004 per cent 

Water o 25 per cent 

1 Description — A clear colourless liquid with a charactcnstic odour 

a Solubility. — Miscible m all proportions wth water forming clear 
colourless solutions 

3 Reaction — Mlt, 10 ml with 10 ml of carbon dioxide free water 
The solution should be neutral to bromothymo! blue or should not require 
more than 0 i ml of N/ioo HCl or N/ioo NaOH to render it so 

4 Specific Gravity (15 57155®) —07S9 to 0 791 

5 Refractive Index — nj* i 3750 to i 3780 

6 Bailing Range — Not less than 95 per cent should distil between 
81 5® and 83 5* 

7 Non-volatile Matter.— Evaporate 35 ml to dryness on a water- 
bath Not more than i mg of residue should be left 

8 Aldehydes and Ketones. — Mix in a stoppered cylinder 25 ml 
with 25 ml of water and 50 ml of hydroxylamme hydrochloride reagent, 
allow to stand for 5 minutes and titrate with N/io NaOH to the same 
green colour as shown fay 50 ml of the reagent contained in a similar 
cylinder, both being viewed down the axes of the cylinders Not more 
than I o ml of N/io NaOH should be required 

9 Oxygen Absorbed. — ^To 10 ml add 005 ml of N/io KMnO^ 
Tb/i pw.V. <33fojK tbjxulA pexsist. for vi 

10 Water. — -Titrate 20 ml of methyl sdcohol, elcctrometncally, with 
Karl Fischer reagent, then add zo g of the sample and again titrate with 
Karl Fischer reagent until a small excess is present and a permanent iodine 
colour has been established Immediately back titrate this excess, clectro- 
metrically, with a standard solution of water in methyl alcohol The 
\oIunie of Katl Fischer reagent used after the addition of the sample 
should be equivalent to not more than 50 mg of water 
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ANALAR STANDARDS 


A^^ALAR 


PYRIDINE 

C,H,N « 79 *o 


Alaximum Limits of Impunties 


Non-volaiile Matter 
Chloride (Cl) 

Copper (Cu) 
Ammonia 

Oxygen absorbed (O) 
Water 


0 or per cent 
0 0005 per cent 
o 0004 per cent 
no reaction 
0 0006 per cent 
o as per cent 


1 Description. — A clear colourless liquid with a charactenstte odour 

2 Sotubilit/. — Misable ui all proportions with water forming clear 
colourless solutions 


3 Welghtperml. at 10’.— 09801009835 

4 Refractive Index.— «** i 5070 to i 5090 

5 Boiling Range— Not Jess than 95 per cent should distil between 
114* and 117* 

6 Non*volatlle Matter. — Evaporate 10 ml to dryness and ignite 
gently Not more than i mg of residue should be left 

7 Chloride. — Dissolve a ml In 43 ml of water and add 5 ml of dilute 
nitric acid and t ml of silver nitrate aolution No opalescence should be 
produced 

8 Copper. — DissoNe 5 mi in fo ml of water and 5 ml of dilute 
acetic acid, add 5 ml of ammomum thiocyanate solution and 5 ml of 
chloroform, shake vigorously and allow to separate The chloroform 
layer should not be coloured yellmv or green 

9, Ammonia. — Dissoire a ml in 10 ml of carbon dioxide free water 
and add 0 1 ml of phenolphthalem solution No pink colour should be 
produced 

10 Oxygen Absorption. — Mix 5 ml with o 05 ml of Nfio KMnO^ 
and allow to stand for i hour The pmk colour should not entirely dis- 
appear 

II, Water. — ^Titrate 40 g slowly with Karl Fischer reagent until a 
small excess is present and a permanent iodine colour is established 
Bade titrate this excess, elcctromctncally, with a standard solution of 
water in metfiyf aA-vAcrf TAe f ofeororo/ Xierf Fiseker ivsgeiTt isfisd j.bswW 
be equivalent to not more than too mg of water 

12 Assay. — ^Dissolve 3 g in 20 ml of witcr and titrate clectro- 
metncalJ) with N/z HCI to pH 2 8 

I ml N/i HCI s 0-07910 g C,H,N 
Not Jess than 99 per cent should be indicated 
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AnalaR 
PYROGAULOL 
C,H,(OH),(i a 3-) = 1^6 u 
Maximum Limit of Impunty 
Sulphated Ash 005 per cent 

t Description. — Light white crystalline powder or dense white 
crystals 

2 Solubility. — Very soluble m water and tn alcohol A solution of 
I g in 20 ml of freshly boiled and cooled water is at first almost colour- 
less but slowly becomes brown on exposure to flir 

3 Reaction. — The solution obtained in the above test should be 
neutral to methyl orange 

4 Melting PofnL — 132® to 134* 

5 Suiphated Ash. — Moisten z g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

Ah ALA R 

QUINHYDRONE 

C,H* 0 , C,H*(OHh » 218 20 

Maximum Limits of Impurities 
Alcohol-insoluble Matter ml 

Sulphated Ash o t per cent 

I. Description — A lustrous dark green crystalline powder 

2 Solubility. — Slightly soluble m water Dissolve i g m 50 ml 
of 90 per cent ethyl alcohol, a clear orange-brown solution should be 
produced. 

3 Melting Point. — 170* to 172® 

4 Sulphated Ash. — Moisten i g mth sulphunc aad and ignite 
gently Not more than 1 mg of residue should be left 

3 Assay. — (o) Qumone — Dissolve 04 g m to ml of warm alcohol, 
cool, add a cold solution of a g of potassium iodide m 40 ml of djute 
hydrochloric aad and titrate at once with N/ro NajSjOj, using starch 
soluuon as indicator 

1 ml N/io NajSjO, s o 005405 g C,H40j 
Not less than 49 3 per cent, and not more than 49*7 per cent, should be 
indicated 


[CtmUmttd ovtrUaf) 
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ANALAR STANDARDS 


QmmYmout—conurnui 

(A) Qumo! — Dissolve 4 g of sodium bicarbonate in 300 ml of -water, 
add o 4 g of the qumhjdrone and shafee until most is dissolved Add 
50 ml of N/io iodine solution shake until the qutnhydrone is completely 
dissolved and titrate after 5 minutes with N/io NajS.O, using starch 
solution as indicator 

I ml N/io I s o 005505 g CjIf,(OH)2 
Not less than 50 2 per cent and not more than 50 7 per cent should be 
indicated 


An ALA ft 
RESORCINOL 
C,H,(OH), = no II 
Maximum Limits of Impurities 
Acidity passes test 

Sulphated Ash o 01 per cent 

Oircsorcinol and Phenol no reaction 

1 Description —A colourless crystalline powder becoming pink on 
exposure to air and light 

2 Solubility — Very soluble in alcohol Dissohe r g in 50 ml of 
water a clear colourless solution should be produced 

3 Melting Point — 1 10* to 112* 

4 Acidity — Dissolve x g m lo ml of carbon dioxide free tvater 
add 0 05 ml of N/io NaOH and 0 i ml of bromocrcsol green solution 
A blue colour should be produced 

5 Sulphated Ash — Moisten 5 g tvith sulphunc acid and igniie 
gently Not more th^ 0 5 mg of residue should be left 

6 Diresorcinol and Phenol — Dissolve i g m xo ml of water 
A clear solution should be produced and on warming no phenolic odour 
should be perceptible 


AnalaR 

SALICYLALDOXIME 
C,H4(0H)CHN0H = 137 13 
Maximum Limit of Impurity 
Sulphated Ash 005 per cent 

Sensitivity to Copper (Cu) 1 2 000 000 minimum 
I Description —White or cream coloured crystals or powder 
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2 SolubiUty — Soluble m ether benzene and dilute hydrochloric 
acid Dissolve 1 g in 5 ml of alcohol and 45 ml ofnatcr A clear colour 
less solution should be produced 

3 Melting Point — ^56® to 58“ 

4 Sulphated Ash — Moisten 2 g with sulphuric acid and ignite 
gently Not more than 1 mg of residue should be left 

5 Sensitivity to Copper — Add i ml of a 1 per cent solution in 
5 per cent aqueous alcohol to a mixture of i ml of standard copper 
solution (i ml = o ot mg Cu) 19 ml of water and 2 drops of dilute 
acetic acid A turbidity should be produced wilhm 5 minutes 


AnalaR 


SALICYLIC ACID 


C*H*(OH) COOH - 138 12 
Maximum Limits of Impurities 


Sulphated Ash 
Chlonde (Cl) 
Sulphate (SOd 
Heavy Meuls (Pb) 
Iron (Fe) 

Organic Impurities 


0 02 per cent 
0 e>oj per cent 
e 01 per cent 
0 0004 per cent 
e 0001 per cent 
passes test 


1 Description ->-Sniall colourless crystals 

2 Solubility — Readily soluble in alcohol Dissolve i g in 50 ml of 
hot water a clear colourlessJsoluUon should be produced 

3 Melting Point. — 158® to 159® 

4 Sulphated Ash — Moisten 5 g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

5 Chloride — Dissoh-e 3 g in 90 ml of hot water cool and filter, 
to 30 ml of the filtrate add 20 ml oftvater i ml of dilute nitric acid and 
I ml of silver nitrate solution No opalescence should be produced 

6 Sulphate — ^To a further 30 ml of the filtrate from Test No 5 
add 20 ml of water xml of dilute hydrochloric acid and i ml ofbanum 
chlonde solution and allow to stand for i hour No turbidity or preapitate 
should be produced 

7 Heavy Metals — ^Dissolve eg m 40 ml of water and 10 ml 

of dilute ammonia solution, the solution should not be more than sbghtly 
coloured and on passing hydrogen sulphide through the solution for a few 
seconds anyincreasemtbecolourshomdnot be deeperthan the standard 
colours defined m appendix 2 • 


{Con! nued oterteaf) 



analar standards 


SALJCYUC ACID- — contimird 

8 Iron -Dismlve s g m jo ml of alcohol and add I drop of 
poraiidc (ao aolumesj and i drop of dilute ammonia aolumn 
No violet colour shoilld be produced 

. — Kiasolvc os g m 10 ml of aulphunc 

acid The colour of the aoiuuon ebould not be deeper than pale yellow 

8 m ao ml of altohol and titrate with 
N/i NaOH U5!Qg phenol red as tndicator 

t ml N/t NaOH s o 1381 g C;H4(0H) COOH 
Not Jess than 99 9 per cent should be indicated 


AnalaR 

SELENIUM 

Se s: 78 96 

Maximum Lunits of Impurities 

Ash 0 I per cent 

Sulphur (S) © 003 per cent 

Tellurium (Te) 0 i per cent 

NitrogenfN) . 00* percent 

Moisture 0 i per cent 

1 De$eription — Very dark red to Wade poivder or solid 

2 Solubility. — Dissolve i g m 5 ml of nitnc aad and dilute to 50 ml 
With water A clear and almost colourlcsa soluuon should be obtained 

3 Melting Point — 216® to 222® 

4 Ash — lignite 2 g gently Not more than 2 mg of residue should be 
left 

5 Sulphur. — Dissolve 1 g in 5 ml of mtnc aad and evaporate on a 
Vvater>bath to dryness, dissolve the residue in 50 ml of hot water, add 
S ml of 50 per cent vv/vv hydrazine hydrate solution and 5 ml of dilute 
hydrochloric acid, boil to preapjtatc the selenium, filter, evaporate the 
filtrate to about 40 ml , cool, mdte up to 50 ml and add i ml of barium 
chlonde solution No turbidity or preapitate should be produced 

6 Tellurium — Dissolve o 5 g in 2 5 ml of nitric acid and evaporate 

to dryness on a water bath, dissolve the residue m 50 ml of hydrochloric 
as'fd , 'It, dM-nvii tas half tp. boiis and. sUojk w vaoii fat twenty- 

four hours , filter, evaporate the filtrate to 10 ml on a water-bath, add 
lo ml of saturated sulphur dmide solution and 5 ml of 50 per cent 
w/w hydrazine hydrate solution and boil Any telJununi presenc will 
precipitate as a black powder Filter on a weighed sintered glass crucible, 
wash with hot water, then with alcohol and dry at 100® Not more than 
o 5 mg of residue should be obtamed 
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7 Nitrogen, — Digest i g with 20 ml of sulphuric acid, o i g of 
sucrose, and 5 g of potassium sulphate until complete oxidation has 
taken place Cool, dilute ivith water, and add 150 ml of a previously 
boiled solution containing 30 g of sodium hydroxide Distil, and collect 
the distillate in 10 ml N^ioo H,S04 and titrato the excess of acid with 
N/ioo NaOH using methyl red as indicator Carry out a blank deter- 
mination in the same manner The difference hetuecn the two titrations 
should not exceed i 4 ml 

8 Moisture. — Dry 5 g at 110“ for 1 hour The loss in weight should 
not exceed 5 mg 

9 Assay. — To o 3 g add 5 ml of hydrochloric acid and i ml of 
nitnc acid and heat under reflux to dissolve Cool, dilute to too ml with 
water, add strong ammonia solution until alkaline, neutralise with dilute 
hydrochloric acid and add 5 ml m excess Add s g of hydrazine sulphate 
and heat gently under reflux until the precipitate coagulates and becomes 
entirely black Filter through a sintered glass crucible No 4, wash with 
hot water until free from chlonde and finally with a little alcohol Dry at 
105'’ C and weigh die eeleniuta 

Not less than 99 per cent should be indicated 


AnalaR 

SEM»CARBAZ*DE HYDROCHLORIDE 
NH, NH CO NH, HCl « 1 1 1 54 
Maximum Linuts of Impurities 
Sulphflted Ash o 1 per cent 

Hydrazine (NH| JQHO ® S per cent 

r Description. — A white crystalline powder 

2 Solubility, — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be obtained 

3 Melting Point. — 173° to 178'’ with decomposiuon 

4 Sulphated Ash. — Moisten $ g ivith sulphunc acid and ignite 
gently Not more than 5 mg of residue should be left 

5 Hydrazine. — Dissolve 02 g m too ml of water and to 5 ml of 
this solution add i ml of a solution of o 4 g of p--dimethylaminobenzalde- 
hyde in 20 ml of alcohol and 2 ml of hydrochloric acid Allow to stand 
for 15 minutes The solution should show no orange tmt when compared 
with a blank from which the senucarbazide hydfochlondc is onutted 

6 Assay. — Dissolve o 2 g in 10 ml of water and 30 ml of hydro- 
chloric acid in a stoppered bottle, add 2 ml of chloroform and titrate with 

(Continued overltaf) 
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analar standards 


SEMICARBAZIDE m DRQCULORlDC~cont micd 

r ml Af/20 KIOj = o 005577 g Nlfj NH CO NHj HO 
Not less than 99 per cent should be lodtcated 


AnalaK 


SILVER NITRATE 


AgNO, = 169 89 


Maximum Limits of Impurities 


Alcohol insoluble Matter 
Chlonde (Cl) 

Sulphate (SO*) 

Copper 

Bismuth 

Lead 

Alkalu and other Metals 


n 1 

0 0002 per cent 
o 005 per cent 
DO reacuon 
no reaction 
no reaction 
D 05 per cent 


j Description — Colourless crystalline plates 

2 Solubilit/^DissoIvc 5 g in 50 mJ of tvater a dear colour 
less solution should be produced Dissolve 0 5 g m 0 5 ml of water and 
add 20 ml of ethyl alcohol (99-100 per cent ) a clear colourless solution 
should be produced 

3 Chloride — ^To the aqueous solution from Test No z add i ml 
of dilute mtnc acid No opalescence should be produced 

4 Sulphate — DissoKe z g m 50 ml of %vater add 1 ml of dilute 
nitric aad and i ml of baniun mtrate solution and allow to stand for 
t hour No turbidity or precipitate should be produced 

5 Copper, Bismuth and Lead — ^To the solution from Test No 3 
add 10 ml of dilute ammonia solution A clear colourless solution should 
be produced 

6 Alkalis and other Metals — Dissolve z g m 50 ml of water 
add 3 ml of dilute hydrocHonc aad filter evaporate the filtrate to dryness 
and Ignite gently in porcelain or silica Not more than i mg of 
residue should be obtained 

7 Asfiy — Dxssjh'c i g m r5» na’ ^ trstA' hsst iff aW 

slowly with constant stirring 2 nU of dilute hydrochloric aad boil 
gently for 5 minutes and set aside w the dark to cool Filter through a 
Gooch cniable wash dry at X30® and vreigh the resulting silver chlonde 

Weight of AgCl X I i8i = we ght of AgNOj 
Not less than 99’9 per cent should be ind cated 
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AnalaR 

SILVER SULPHATE 


AgjSOi — 31 1 83 


Maximum Limits of Impurities 


Chloride (Cl) 

Nitrate (NO3) 

Copper 
Bismuth . 

Lead » 

Iron (Fe) ♦ . . 

Alkalis and other ^letals (as sulphates) 


o 001 per cent 
e 001 per cent 
no reaction 
no reaction 
no reaction 
o 001 per cent 
o 2 per cent 


I. Description. — White crystalline powder, darkening on exposure 
to light 

2 Chloride — Dissolve 1 g by boiDng wth 45 ml of water and 5 ml 
of dilute nitnc acid No residue or opalescence should remain 

3 Nitrate. — Suspend 1 g in 5 ml of water, add o 5 ml of standard 
mdigo solution and 5 ml of suiphunc acid and heat to boiling The blue 
colour should not entirely disappear 

4 Copper, Bismuth, and Lead. — Shake 2 g with 10 ml of dilute 
ammonia solution A clear colourless solution should be produced 

5 iron. — ^Dissolve the residue from Test No 6 by heating tvith 2 ml 
of hydrochloric acid, dilute with to ml of water and add r drop of N/io 
KMn04, hiix, add 5 ml of ammomum thioc)an 3 te solution and 10 ml 
of a mixture of equal volumes of amyl alcohol and amyl acetate, shake 
vigorously and allow to separate Any colour produced should not be 
greater than that produced by treating 1 ml of standard iron solution 
(i ml ^ 0*01 mg Fe) in the same manner 

6 Alkalis and other Metals. — Dissolve i g m 50 ml of water and 
5 ml of dilute nitnc acid, heat to boiling, add slowly with stirnng 2 ml 
of dilute hydrochloric acid, filter, evaporate the filtrate to dryness in 
porcelain or sihca and ignite Not more than a mg should be obtained 

7 Assay. — Dissolve o 5 g in 15 ml of dilute mtne acid, dilute to 
about 50 ml with water, add o 5 g of ferric ammonium sulphate and 
titrate with N/io NH^SCN 

I ml N/io NH4SCN = o 01559 g AggS04 
Not less than 99 per cent should be indicated 





iUALAR STANDARDS 


AnalaR 

SODIUM ACETATE (ANHYDROUS) 

CH, COONa = 82 04 
Maximum Limits of Impurities 
Chlonde (Cl) o 002 per cent 

Sulphate (SO,) o 01 per cent 

1 Description. — Pale grey crystalline masses 

2 Solubility — Dissolve 5 g in 50 mi oftrater The solution should 
show not more than a slight brown colour or turbidity 

3 4 Tests for Chloride and Sulphate are earned out as described 
for Sodium Acetate (Hydrated) using m each test one half the specified 
quantity of the sample 

5 Assay— Mouten i g with sulphuric acid ignite and weigh the 
resulting Ka,SO< 

Weight of NajSO* x 1 155 =* weight of CH* COONa 
Not less than 9$ per cent should be indicated 


AnalaR 

SODIUM ACETATE (HYDRATED) 

CH, COONs jHtO - 136 


Maximum Limits of Impurities 


Reaction 
Chloride (Cl) 
Sulphate (SO,) 
Heavy Metals (Pb) 
Iron (Fe) 

Calcium (Ca) 

Oxygen absorbed (O) 


passes lest 
0001 percent 
o 005 per cent 
o ooz per cent 
0 0005 per cent 
o 01 per cent 
0 004 per cent 


1 Description — Colourless crysula 

2 Sofubiiity — Readily soluble in alcohol Dissolve 5 g in 50 ml of 
water, a clear colourless solution should be produced 

3 Reaction — Dissolve x g ui ro ml of carbon dioxide free truer 
and add o i ml of thvmolphthalem solution There should be no change 
m colour and on the furtheraddition of o i mi of pbenoIphthaJeiu solution 
a pink colour should be produced 

4 Chloride — Dissolve i g m 50 ml of water and add i ml of 
dilute nitric aad and j ml of silver nitrate solution No opalescence 
should be produced 
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5 Sulphate. — ^Djssohe 2 g m 50 ml of water, add i ml of dilute 
hydfoclilonc acid and 1 ml of barium chloride solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

6 Heavy Metals and Iron — Dissolve 2 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours ' defined tn appendix 2 

7 Calcium. — Dissolve 1 g m 20 ml of water and add 2 ml of 
dilute ammoma solution and 2 ml of ammonium oxalate solution No 
turbidity or preapitate should be produced 

8 Oxygen Absorption — ^Dissolve i g in 100 ml of boilmg 
water, add 0 05 ml of N/io NAlnO* and boil for 5 minutes The pink 
colour should not entirely disappear 


AnalaR 

SODIUM ARSENATE 


NajHA80|7Ht0 ** 3120 * 


Maxunum 

Reaction 
Carbonate 
Chloride (Cl) 
Sulphate(SO«) 

Nitrate (NOj) 

Anenne (AsjO*) 

Heavy Metals (Pb) 

Iron (Fe) 

Loss on drying 


of Impurities 

PH 8 8-f>o 
passes test 
o 001 pet cent 
0 01 per cent 
o 00a per cent 
0 005 per cent 
o ooi per cent 
o 0005 per cent 
38 to 41 per cent 


Limits 


1 Description — White crystals or crjstaUino powder 

2 Solubility — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be obtained 

3 Reaction — ^The reaction of a solution of 1 g m 50 ml of carbon 
dioxidc-free water should lie between the limits of pH 8 8 and 9 0 using 
thymol blue as indicator 

4 Carbonate —Dissolve 5 g in 50 ml of boiling water and to the 
hot solution add 10 ml of dilute hydrochlonc acid No effervescence 
should be produced 

5 Chloride — Dissolve i g m 50 ml of water and add 2 ml of dilute 
nitnc acid and i ml of silver nitrate solution No opalescence should be 
produced 

6 Sulphate — Dissolve i g m 50 ml of water add i ml of dilute 
hydrochlonc acid and i ml of banum chloride solution and allow to 
stand for 2 hours No turbidity or preapitate should be produced 

(Cowl wttot/ oierleoj) 
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SODIUM ARSENATr—tontimed 

7 Nitrate — Dissolve i g in lo ml of water, atld i ml of standard 
indtgo solution and 10 ml of sulphunc acid and heat to boiling The blue 
colour should not entirely disappear 

S Arsenlte. — Dissoltc. to g in 50 ml of water, add 7 nil of ddute 
sulphunc acid and 5 g of sodium bicarbonate and titrate vuthN/io I using 
starch solution as indicator Not more than o i ml of N/ro I should be 
required 

9 Heavy Metals and Iron — Dissolve 2 g in 45 ml of water, add 
5 ml of dilute ammonia solution and pass iijdrogcn sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours " defined m appenduc 2 

10 Loss on Drying. — Drj o 5 g at 150® for one hour The loss in 
weight should not be greater than o 205 g and should not be less than 
oigog 

11 Assay — Dissolve the dned matenal obtained m Test No le in 
3 ml of dilute hydroclilonc acjd and I2 ml of water, warm on a water- 
bath for 5 mmutea, add 4 g of pot-usium iodide warm on a water bath 
for a further 10 mmutes and cool Remove the iodine b) titration with 
N/10 NagSjOg using starch as mdicator, add 5 g of sodium bicarbonate 
and titrate with N/io iodine 

1 ml N/ioI H 0-009296 g Na.HAsOi 
Not less than 99 per cent and not more than 100 5 per cent should 
be indicated 


AnalaR 


SODJUM BICARBONATE 


NaHCO, = 84 02 
Mastmum Limits of Impurities 


Carbonate (NsjCO*) 
Chloride (Cl) 

Sulphate (S 0 ») 

Nitrate (NO*) 

Phosphate (PO4) 

Silicate (SiOj) 

Heavy Metals (Pb) 

Iron (Fc) 

Calcium, Magnesium and 
Insoluble Matter 
Ammonia (NH*) 

Iodine absorbed (I) 
Arsenic (AsiO*) 


I 0 per cent 
o 00s per cent 
0 003 per cent 
o 002 per cent 
o 001 per cent 
0 005 per cent 
cool percent 
o 0005 per cent 

o 01 per cent 
o 0005 per cent 
o 006 per cent 
o 0001 per cent 
{1 part per million) 


I Description.— A soft white crystalbne powder 
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2 Solubtlity — Dissolve 5 g 11150 ml of vvarm water A clear colour 
less solution should be produced 

3 Carbonate — The reaction of a solution of i g m 100 ml of 
carbon dioxide free water should not be greater than pH 8 3 , using thymol 
blue as indicator 

4 Chloride — Dissolve a g m 45 ml of water and add 6 ml of 
dilute nitric acid and i ml of silver nitrate solution Any opalescence 
produced should not be greater than the ‘ standard opalescence " defined 
in appendix 2 

5 Sulphate. — Dissolve s g in too ml of water, add 15 ml of 
dilute hydrochloric aad and 2 ml of banum chloride solution and allow 
to stand for 6 hours No turbidity or precipitate should be produced 

6 Nitrate — Dissolve i g tn 10 ml of dilute sulphuric acid add 
s ml of standard indigo solution and 10 ml of sulphuric acid and heat 
to boiling The blue colour should not entirely disappear 

7 Phosphate — Dissolve 2 g m 10 m! of water m a platinum dish 
and neutralise with dilute sulphunc acid (about 4 ml ) add 2 ml of acid 
in excess and dilute to 40 ml To 20 (retain the remainder of the 
solution for Test No 8) add 2 ml of dilute sulphunc acid i ml of phos 
phatc reagent No i and i ml of phosphate reagent No 2 and place 
in a water bath at Co'’ for to minutes Any blue colour produced should 
not be deeper than the standard colour defined in appendix 2 

8 Silicate —To z ml of the solution retained from Test No 7 add 
20 ml of water, 1 ml of dilute sulphunc acid i ml of phosphate reagent 
No I and 1 ml of phosphate reagent No 2 and place in a water bath 
at 60® for to minutes Any blue colour produced should not be deeper 
than the ** standard colour defined m appendix 2 

9 Heavy Metals and Iron — Dissolve 2 g m 5 ml of dilute 
hydrochloric acid add 40 ml of water and 5 ml of dilute ammonia 
solution and pass hydrogen sulphide through the solution for a few 
seconds Any colour produced should not be deeper than the standard 
colours ’ defined in appendix 2 

10 Calcium< Magnesium and Insoluble Matter — Boil 10 g 
for 5 mmutes with 50 ml of water and 25 ml of dilute ammonia solution, 
filter, wash dry ignite and weigh the residue Not more than i mg 
should be obtained 

11 Ammonia — Dissolve a g m 50 ml of water, add 2 5 ml of 
hydrochloric acid boil to remove carbon dioxide, cool and add 2 ml of 
sodium hydroxide solution and a ml of Nessicr s reagent Any colour 
produced should not be greater than that given by the addition of 2 ml 
of sodium hydroxide solution and 2 ml of Nesslers reagent to 50 ml 
of water containing i ml of standard ammonia solution (1 ml = o 01 mg 
MI3) 

12 Iodine Absorption — ^Dissolve xo g in 200 ml of freshly 
boiled and cooled water and add 2 ml of starch solution and 0-05 ml of 

(ConiirtUfd overleaf) 
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ANALAR STVNBARDS 


SODIUM BICARBONATE-tottmitd 

^ colour, which <Jocs not disappear within i hour should be 


13 Arsenic— Dissolve 5 g in 16 ml of brommiited hydrochlonc 
acid and 45 ml of water add a few drops of stannous chloride eolutton 
and test as described m appendix 4 Any stain produced should not be 
greater than a 0 005 mg standard stain 

Assay — Dissolve 4 g m 50 ml of water, and titrate with N/r 
fiCI using bromophenol blue as indicator 

I ml N/i HCl = 0084 g NaHCO, 

Not less than 99 5 per cent should be indicated 


AnalaH 

SODIUM BISMUTHATE 
NaB 0 > * '*80 0© 
hloxunum Limits of Impurities 

Chloride (Cl) 0 005 per cent 

Manganese (IVfn) 0 0005 per cent 

1 Description — A yellow or bro%vn amorphous powder 

2 Chloride — Treat 2 g with 15 ml of water 10 ml of dilute mtne 
acid and s rnl of hjdrogcn peroxide (20 volumes) ^Vhcn the reaction 
Jias ceased ^tcr if necessary and to the filtrate add 20 ml of water and 
X ml of silver nitrate solution Any opalescence produced should not be 
greater than the standard opalescence defined m appendix 2 

3 Manganese — Boil gently 2 g with 15 ml of nitric aad and 
35 ml of water until dissolved Coo! add a further o 5 g of the sample, 
shake occasionally during 5 minutes and allow to stand until clear or filter 
through asbestos or sintered glass Any pmk colour produced should not 
be greater than that given by 50 ml of water containing 0 1 ml of N/ioo 
KMnO, 

4 Assay — Treatofg with 10 ml of water yg of potassium iodide 
and 40 ml of dilute hyi'ochlonc acid Allow to stand for 30 minutes 
add surch solution (since the srfution remains a deep yellow colour 
throughout the titration it is desirable to add the indicator at this stage) 
and titrate the liberated iodine with N/io N8,S,Oj 

X ml N/io Na^O, s 0-014 g. NaBiO, 

Not less than 85 per cent should be indicated 



FOR LABORATORY CHEMICALS 


227 


AnalaR 


SODIUM BISULPHATE 

NaHSO^ = 120 07 


Msxunutn Limits of Impunties 


CUonde (Cl) 
Nitrate (NO*) 
Heavy Metals (Pb) 
Iron (Fe) 
Ammonia (NH|) 
Arsenic (AsiO*) 


o 0005 pec cent 
0 002 per cent 
0 002 per cent 
0 001 per cent 
o ooi per cent, 
o ooor per cent 
(i part per million) 


1 Description — Opaque white masses 

2 Solubility, — Dissolve 5 g in 50 ml of tvater A clear colourless 
soluuon should be produced 

3 ChlQride.-<-D(Ssolv< a g in 50 m! of water and add i ml of ailver 
nitrate solution No opalescence should be produced 

j Nitrate —Dissolve i g m 10 ml of water, add i ml of standard 
inoigo solution and 10 ml of sulphuric acid and heat to boiling The 
blue colour should not entirely disappear 

5 Heavy Metals and Iron.— Dissolve 1 g m 45 ml of water, add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ’* defined m appendix z 

6 Ammonia. — Dissolve i g in 50 ml of ivater and add 2 ml of 
sodium hydroxide solution and 2 ml of Ncssler’s reagent Any colour 
produced should not exceed that given by the addition of 2 ml of sodium 
hydroxide solution and 2 ml of Nessler's reagent to 50 ml of water 
containing i ml of standard ammonia solution (i ml =0 01 mg NH,) 

7. Arsenic. — Dissolve 10 g m5oml of water, add 5 ml of stannated 
hydrochloric acid and test as described in appendix 4 Any stain pro- 
duced should not be greater than a o 01 mg standard staui 

8 Assay. — Dissolve5g m5omI of waterand titrate with N/r NaOH 
using methyl red as inicator 

1 ml N/i NaOH s o X201 g NaHSO 
Not less than 99 per cent and not more than 102 per cent, should be 
indicated. 
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AnalaR 


SODIUM BORATE 
(Borax) 

Na,B«0} loHjO — 381 43 


Maximum Limits of Impunties 


Carbonate 
Cldonde (Cl) 
Sulphate (SO4) 
Heavy AfetaJs (Pb) 
Iron (Fc) 

Calcium (Ca) 
Arsenic (AstO,) 


no reaction 
o-oai percent 
o 005 per cent 
ooor percent 
o 0005 per cent 
0 01 per cent 
o 0005 per cent 
(5 parts per million) 


I Description — Transparent crystals or a white crystalline powder 

i Solubility.— Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Carbonate — Dissolve i g in 10 ml of warm water and add 2 ml 
of dilute lijdrochlonc acid No effen’escence should be produced 

4 Chloride — Dissolve 2 g in 50 ml of warm wnter and add 3 ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence should 
be produced 

5 Sulphate — ^Dissolve 2 g in 50 ml of warm >y3ter, add j ml 
of dilute hydrochloric sad and 1 ml of bnnum chloride solution and 
allow to stand for 2 hour No turbidity or precipitate should be produced 

6 Heavy Metals and Iron — Dissohe 2 g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hytCogen sulphide througli 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours ” defined in appendix 2 

7 Calcium — Dissohe 2 g in 25 ml of hot water, add 3 ml of dilute 
acetic aad and 5 ml of ammonium oxalate solution and allow to staml 
for 10 minutes No turbidity or precipitate should be produced 

8 Arsenic — Dissohe a g , with 4 g of atne acid, m 50 ml of hot 
water, add 12 ml of stannalcd hydrochloric acid and test as desenbed 
m appendtx 4 Any stain produced should not be greater than a 0 ot mg 
s andard stain 

9 Assay. — Dissolve 7 g m soo ini of water and titrate with N/i 
HCl using bromophenol blue as indicator 

I ml N/i HCI 3 o 2907 g NajB^Oj loHjO 
Not less than 99 per cent and not more than 201 per cent should be 
indicated 
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AnalaR 


SODIUM CARBONATE (ANHYDROUS) 

Na^COa = 106 CO 


Maximum Limits of Impunt es 


Chloride (Cl) 
Sulphate (SO«) 
Nitrate (NOj) 
Phosphate (PO4) 

S htate (SiOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Ammonia (NH*) 
lodme absorbed (1) 
Arsenic (AsiO,) 

Moisture 


o 003 per cent 
a P05 per cent 
o 002 per cent 
o 001 per cent 
o 005 per cent 
o 002 per cent 
cool percent 
0 0002 per cent 
0 012 percent 

0 00004 pet cent, 
(o 4 part per m U on) 

1 0 per cent 


1 Description —A white powder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Chloride, — Dissolve 3 g in 40 ml of water and add 12 ml of 
dilute nitric aad and i ml of s Iver nitrate solution Any opalescence 
produced should not be greater than the standard opalescence defined 
tn appendix 2 

4 Sulphate — Dissolve 5 g m too ml of water add 25 ml of 
dilute hydrochloric acid and 2 ml of barium chloride solution and allow 
to stand for 6 hours No turbidity or preapitate should be produced 

5 Nitrate — ^Dissolve 1 g in 10 ml of dilute sulphunc acid add 
I ml of standard mdigo solution and jo ml of sulphunc acid and heat 
to boilmg The blue colour should not entirely disappear 

6 Phosphate — Dissolve 2 g in 20 ml of water m a platmum dish 
and neutralise with dilute sulphunc aad (about 6 ml ) add 2 ml of acid 
in excess and dilute to 40 ml To 20 ml (retain the rcmaindeT for Test 
No 7) add 2 ml of dilute sulphunc acid i ml of phosphate reagent 
No I and t ml of phosphate reagent No 2 and place in a water bath 
at 60° for 10 minutes Any blue colour produced should not be deeper 
than the standard colour defined m appendix 2 

7 Silicate — ^To 2 ml of the solution rota ned from Test No 6 add 
20 ml of water i ml of dilute sulphunc aad 1 ml of phosphate reagent 
No I and i ml of phosphate reagent No 2 and place in a water bath 
at 60“ for 10 minutes. Any blue colour produced should not be deeper 
than the standard colour defiiicd m appendix 2 


{Contirrued overleaf) 
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SODIUM CARBON-jrS (AVffVDROUSy-contimied 

8 Heavy Metals and Iron— Dissolve t g m s m! of dilute 
hydrochloric acid add 40 ml of water and 5 ml of dilute ammonia 
solution, and pass hydrogen sulphide through the solution for -i few seconds 
Any colour produced should not be deeper than the “ standard colours ” 
defmed m appendix 2 

9 Ammonia. — Dissolve 5 g m 40 ml of water, add 9 ml of hjdro- 
chlonc aad, boil to remove carbon dioxide cool and add 2 ml of sodium 
hydroxide solution and 2 ml of Nessler's reagent Any colour produced 
should not be greater than that given by the addition of 2 ml of sodium 
hydroxide solution and 2 ml of Nesslers reagent to 50 ml of water 
containing i ml of standard ammonia solution (i ml = 0 oj mg NHj) 

10 Iodine Absorption — Dissolve 5 g in 100 ml of freshly boiled 
and cooled water and add a ml of starch solution, o 05 ml of N/io I and 
20 ml of dilute hydrochloric aad A blue colour should be produced 

11 Arsenic — Dissolve 5 g m 50 ml of water, add 18 ml of 
brommated hydrochloric and and a few drops of stannous chloride 
solution and test as desenbed m appendix 4 Any stain produced should 
not be greater than a 0 002 mg standard stain 

12 Moisture— Dry 2 5 g at about 300* for 15 minutes The 
loss in weight should not exceed 25 mg 

13 Assay — DissoUe the dned material obtained m Test No iz in 
^0 ml of water and titrate with N/r HCI using bromophenol blue as 
indicator 

I ml N/i HCI = 00530 g NSiCO, 

Not less than 99 9 per cent should be indicated 


AnalaR 

SODIUM CARBONATE (HYDRATED) 

Na,CO, ioH ,0 = 286 16 


Maximum Limit* of Impunties 


Chlonde (Cl) 
Sulphate (S 0 «) 
Nitrate (NO,) 
Phosphate (PO,) 
Silicate (SiO,) 
Heavy Metals (Pb) 
Iron (Fe) 

Ammonia (NH,) 
Iodine absorbed (I) 
Arseme {As, 0 ,) 


I Description— Colourless 


00015 percent 
o 0025 per cent 
o 001 per cent 
o 0005 per cent 
o 0025 per cent 
o 001 per cent 

0 0005 per cent 

00001 percent 
o 006 per cent 
o 00002 per cent 

(o 2 part per million) 

crystals free fipm efflorescence 
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2 SolubiUty — Dissolve 5 g m 50 n\l of v,ater A clear colourless 
solution should be produced 

3-1 1 Other Tests — These tests should be earned out as described 
under Sodium Carbonate (Anhydrous) Tes s ^os 3 to ii using m each 
test double the speafied amount of the sample 
12 Assay — ^Dissolve 5 g in 50 mi of water and titrate wth N/i 
HCl using bromophenol blue as indicator 

1 ml N^i HCl s o 1431 g NajCOj loH^O 
Not less than gg per cent and not more than 102 per cent should be 
indicated 


AnalaR 

SODIUM CHLORIDE 

NaCI =» 58 4S4 


Maximum I units of Impurities 


Free Acid 
Free Aikah 
Sulphate (SO«) 
Nitrate (NOj) 
Heavy Metals (Pb) 
Iron (Ffi) 

Banum (Ba) 
Calcium (Ca) 
M^nesium (Mg) 

Ammonia (NHj) 
Arsenic fAs,Oi 3 


o 05 ml H/i per cent 
005 ml n/i per cent 
0 003 per cent 
0 002 per cent 
©oo: percent 
o eooj per cent 
o 003 per cent 
o 005 per cent 
0 QOS per cent 
o 001 per cent 
o 0001 per cent 
(t part per mill on) 


X Description — Small white crystals or a crystalline powder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Reaction. — Dissolve 10 g in 100 ml of carbon dioxide free water 
The solution should be neutral to btomoth>TnoI blue or should not 
require more than 0-05 ml of N/io NaOH or N/ro HCl to tender it so 

4 Sulphate — Dissolve 5 g 10 50 ml of water add i ml of dilute 
hydrochloric acid and i ml of banum chJonde solution and allow to 
stand for 24 hours No turbidity or preapitate should be produced 

5 Nitrate — Dissolve l g in 10 mi of water add i ml of standard 
inigo solution and 10 ml of sidphunc aad and heat to boiling The 
blue colour should not entirely disappear 

6 Heavy Metals and Iron. — ^Dissoh'e a g m 45 ml of water add 
5 ml of dilute ammonia solution and pass hjdfogen sulphide through the 

(Coni rrueJ oterUaf) 
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SODIUM CntOntDC—cofilmutd 

solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ” defined in appendix 3 

7. Barium —Dissohe 5 g in 50 ml of t^-atcr, add i ml of dilute 
sulphuric aad and allow to stand for 2 hours No turbidity or precipitate 
should be produced 

8 Calcium. — Dissolve 2 g m 20 ml of water, add 2 ml of dilute 
ammonia solution and 2 ml of ammomum oxalate solution and allow to 
stand for 2 hours No turbidity or preopifate should be produced 

9 Magnesium. — Dissolve 3 g m lo ml of water, add j ml of 
dilute ammonia solution and 5 ml of ammonium phosphate solution and 
allow to stand for 2 hours No turbidity or precipitate should be produced 

10 Ammonia. — Dissohe i g m 50 ml of water and add 2 ml of 
Nessler’s reagent Any colour product should not exceed that given bj 
the addition of 2 ml of Nessler’s reagent to 50 ml of uMter containing 
I ml of standard ammonia solution (i ml =0 01 mg NHj) 

rr. Arsenic . — Dissolve 5 g in 50 ml of water, add ro ml of 
stannitcd h>drochIonc acid and test as described m appendix 4 Any 
stain produced should not be greater than a o ooy mg standard stain 

12 Assay. — ^Dissolve 0 5 g of freshl> ignited material m 150 ml 
of water, aadif} with 5 ml of dilute nime aod and add silver nitrate 
solution slowly wth stirring until present in slight excess (about 35 ml 
IS required) Heat to boiling, allow to cool m the dark, filter through 
asbestos m a Gooch cruable, wash first with water containing a little 
nitric acid then with water, dry at 130® and weigh 

Weight of AgCI X o 4078 = weight of NaCl 
Not less than 99 g per cent should be indicated 


AnauxR 


SODIUM CITRATE 


Na,C,H,0, 2H,0 = 294 


Maximum Limits of Impurities 


Free Aad 
Free Alkali 
Chloride (Cl) 
Sulphate (SO*) 

Hcavj Metals (Pb) 
Iron (Fe) 

Reduang Substances 
Organic Impurities 


I o ml k/i per cent 
10 m] n/j per cent 

0 005 per cent 

001 percent 
o 002 per cent 
o 001 per cent 
passes test 
passes test 


1 Description.— Small white crystols or a crystalline powder. 

2 Solubility.— Dissolve 5 g tn 50 ml of water A clear colourless 
solution should be produced. 
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3 Reaction. — Boil 5 g with 50 ml of water and cool The solution 
should be neutral to thjmol blue or should not reqmre more than 0 5 ml 
of N/io NaOH or N/io HCl to render it so 

4 Chloride. — Dissohe 2 g m 45 ml of water and add 5 ml of 
dilute nitric aad and i ml of silver nitrate solution Any opalescence 
produced should not be greater than the “ standard opalescence " deiined 
in appendix 2 

5 Sulphate. — Dissolve i g in 50 ml of water, add 3 ml of dilute 
hydrochloric acid and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or precipitate should be producsd 

6 Heavy Metals and Iron — Dissolve 1 g m 45 ml of water, 
add 5 ml of dilute ammoma solution and pass hydrogen sulphide through 
the solution for a few seconds An> colour produced should not be deeper 
than the ** standard colours ” de^ed in appendix 2 

7 Reducing Substances. — Dissolve 10 g in 50 ml of hot water, 
add 4 g of anhydrous sodium carbonate and 10 ml of cupnc sulphate 
solution and boil for 5 rmnutes No turbidity or preapitaie should be 
produced 

8 Organic Impurities.— Heat 2 g with 10 ml of sulphuric acid 
in a boihng water-bath for i hour Not more than a pale yellow colour 
should be produced, 

9 Assay.— Ignite gently 4 g in a platinum dish until decompo- 
sition 13 complete Boil the residue with too ml of water and 50 ml of 
N/i HjSO^, filter and wash with water Titrate the filtrate and washings 
with N/i NaOH using methjl red as indicator 

I ml N/i HjSO, s 0 09804 g NasCgHjO, aHp 
Not less than 99 per cent should be indicated 


AnalaR 

SODIUM COBALTINITRITE 

N3,Co(NO,)« = 403 9S 


Maximum Limits of Impurities 


Chlonde (Cl> 
Sulphate (SO4) 
Iron (Fe) 
Potassium (K) 
Sensitivii) 


o D05 per cent 
o 01 per cent 
o 00s per cent 
, o 01 per cent 

to Potassium (K) i 10.000 minimum 


1. Description. — An orange-yellow powder 

2 Solubility. — Dissolve 2 g in 50 ml of water A clear orange-red 
solution should be produced 


{Continued overleaf y 
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SODIUM COBALTmiTRITE-tontiMud 

3 Chloride. — Dissolve 4 g in 6o ml of ivater, add 5 ml of nttric 
acid and 40 ml of hydrogen peronde (20 volumes) and warm on a water- 
bath until decomposition is complete Cool and to 50 ml of the solution 
add 1 ml of silver nitrate solution Any opalescence produced should 
not be greater than the " standard opalescence ” defined m appendix 2 

4 Sulphate. — ^To a further 25 ml of the solution produced in Test 
No 3 add 25 ml of water and i ml of barium chloride solution and allow 
to stand for i hour No turbidity or preapitate should be produced 

5 Iron. — To the remaining 25 ml of the solution produced in Test 
No 3 add t ml of dilute sulphuric aad and evaporate to dryness Dissolve 
the residue in 50 ml of water and o 5 ml of dilute hydrochlonc aad 
Add o 5 g of zme oxide and boil for 1 minute Filter and wash with 
water Dissoiie the residue in 4 ml of dilute hydrochlonc acid and 
50 ml of water, add o 5 g of tme oxide and boil for 1 minute Filter 
and wash with water RmissoIvc the residue in 5 ml of dilute hydro- 
chlonc acid and 5 roJ of water Add t drop of N/to KMnO* and 5 ml 
of ammonium thiocj’anatc solution Any pink colour produced should 
not be greater than that obtained by treating 1 ml of standard iron solution 
(2 ml as o 02 mg Fe) ui a similar manner 

6 Potassium. — Dissolve 3 g m 10 ml of water and add the 
soluuon to a mixture of 5 ml of water and 2 ml of dilute aeeue aod and 
allow CO stand for c hour No preapitate should be produced 

7 Sensitivity. — Repeat Test No 6 with the addition of 0 1 ml of 
potassium chloride solution (i per cent ) A distinct precipitate should 
be produced 

8 Assay . — Dissohesg ats^ml ofddute sulphuric acid and evaporate 
almost to dryness on a sand bath Allow to cool, add 75 ml of water, 

5 g of ammonium chloride, o 5 g of hydrazine sulphate and 75 mL 
0/ strong ammonia solution Heat to 60“ to 70“ and electrolyse for 
r hour with a current of 3 5 amperes using a weighed platinum cathode as 
described m appendix 5 \Vash the cathode with water, then vnth acetone, 
dry and weigh 

Weight of Co X 6 854 = -weight of Na3Co(NO,)j 
Not less than 95 per cent should be indicated 

AnalaR 

SODIUM DIETHYLDITHIOCARBAMATE 

CS SNa 3H»0 = aaj 32 
Mrximum Limit of Impurity 
SulphatcdAsh 31 to 32 per cent 

Sensitivity to Copper (Cu) I 50,000 000 minmium 



FOR LABORATORY CHEMICALS 


235 


2 Solubjilty. — DissoUe I g *050 ml of\vater The solution should 
be clear and colourless, and alkaline to thytnolphthalcin 

3 Sulphated Ash — Moisten 2 g with sulphuric acid and ignite to 
constant weight The residue should weigh not less than 31 per cent and 
not more than 32 per cent of the weight taken 

4 Sensitivity to Copper. — Add 10 ml of a o 1 per cent aqueous 
solution to a mixture of o 2 ml of standard copper solution (i ml = 
001 mg Cu), 50 ml of water and 2 ml of dilute ammonia solution, and 
dilute to loo ml A jellow-brown coloration should develop in the test 
solution, and a blank solution prepared as above, but with the copper 
omitted, should exhibit no sitmlar colour 


AnalaR 

SODIUM DIHYDROGEN PHOSPHATE 


NaHiPO* 2H»0 » 156 03 


Maximum Limits of Impurities 


Disodium phosphate (Na,HPO«) 
CWonde (Cl) 

Sulphate (SOj) 

Lead (Pb) 

Iron (Fe) 

Calcium and Magnesium 
Arsenic (AsjOj) 


0 3 per cent 
0 001 per cent 
0 01 per cent 
0 0002 per cent 
0 002 per cent 
no reaction 
o 0001 per cent 
(i part per million) 


1, Description. — Small colourless crystals 

2 Solubility. — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — Dissolve 5 g m 200 ml of water, the solution should 
have a pH value of 4 5 or should require not more than o i ml N/i 
HCI to adjust to that value 

4 Chloride. — Dissolve i g in 50 ml of water and add i ml of 
dilute nitnc aad and i ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate — Dissohe 25 g in 50 ml of water, add J ml of 
dilute hydrochlonc acid and 2 nu of banum chloride solution and allow 
to stand for 2 hours No turbidity or precipitate should be produced 

6 Lead — Dissolve 7 g in 30 ml of water and 15 ml of dilute 
ammonia solution, add i ml of potassium cv'anide solution, dilute with 
water to 50 ml and add 2 drops of sodium sulphide solution Any colour 
produced should not be greater than that produced by adding 2 drops of 
sodium sulphide solution to 50 ml of an aqueous solution contammg 

(Continued crcerlen/) 




236 


AKALAR STANDARDS 


SODlU\f DUnOROGEN PnoSPHATE—conhnutd 

2 g of the sample, 15 ml of dilute ammonia solution, 1 ml of potassium 
cjanide solution and I ml of standard lead solution (i ml =001 mg Pb) 

7 I roor— Dissolve i g in 8 ml of water and add 4 ml of dilute 
hydrochlonc aad and 1 drop of N/10 kMnO*, mix, add 5 ml of 
ammonium thiocyanate solution and to ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate shake vigorously and allow to separate 
Any colour produced m the upper layer should not be greater than that 
produced by treating 2 ml of stand^d iron solution (1 ml =0 or mg 
Fe) m the same manner 

8 Calcium and Magnesium — Dissolve 10 g m 200 ml of water, 
render alkaline with dilute ammonia solution and allow to stand for 

3 hours No precipitate should be produced 

9 Arsenic — Dissolve 5 g 105001! of water add 15 ml ofstannated 
hydrochloric acid and test as described in appendix 4 Any stain pro- 
duced should not be greater than 30*005 mg standard stain 

10 Assay — Dissolve 5 g in 100 ml of water and titrate with N/i 
NaOH to pH 9 2 using thymol blue as indicator 

I ml N/i NaOH s 0 isbg NaH.P04 2H,0 
Not less than 99 per cent should be indicated 


Anau^R 

SODIUM HYDROGEN TARTRATE 


NaHC«H. 0 «Jl ,0 = 190 09 
Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Loss on drying 


0 001 per cent 

001 percent 
o 002 per cent 
0 001 per cent 

8 to zo per cent 


1 Description — Colourless co'stals or while crystalime powder 

2 Solubility — Dissolve 5 g m 50 ml of water A dear colourless 
solution should be obtained 

3 Chloride —Dissolve i g m 50 ml of water and add 2 ml of dilute 
mtnc acid and i ml of silver nitrate solution No opalescence should be 
produced 

4 Sulphate— Dissolve i g in 50 ml of water add 2 ml of dilute 
hydrochlonc acid and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

5 Heavy Metals and Iron.— Dissolve i g in 40 ml of water and 
10^ ml of dilute ammonia soluuon and pass hydrogen sulphide through 
the soluUon for a few seconds 4 ny colour produced should not be deeper 
than the standard colours defined in appendix a 
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6 Loss on Drying — Dry 7 g at no® for i hour The loss m weight 
should be not less than o 56 g and not more than o 70 g 

7 Assay. — ^Dissolve 5 g of the dried material from Test No 6 in 
50 ml of water and titrate with N/i NaOH using phenolphthalein as 
indicator 

1 ml N/i NaOH = o-oiynz g NaHC4H408 

Not less than 99 per cent and not more than too 5 per cent should be 
indicated 


AnalaR 


SODIUM HYDROXIDE 


NaOH s= <<0005 


Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SO4) 
Nitrate (NOj) 
Phosphate (POd 
Silicate (SiO|) 

Heavy Metals (Pb) 
Iron (Fe) 

Aluminium (Al) 

Zme (Zn) 

Ammonia (NHj) 
Arsenic (As, 0 ,) 

Carbonate (NsjCOj) 


0 01 per cent 
0 00$ per cent 
0 004 per cent 
0 ooj pet cent 
0 01 per cent 
o 002 per cent 
o 001 per cent 
0 005 per cent 
0 002 per cent 
o 001 per cent 
o 0001 per cent 
(1 part per million) 
2 o per cent 


j Description — ^^Vhlte deliquescent sticks or pellets 

2 Insoluble Matter — Dissobe $0 g , accurately weighed vn water, 
cool and dilute to 500 ml using carbon dioxide free water throughout 
Not more than a very small amount of insoluble matter should be visible 

This solution is referred to as the * sample solution ” in the remaining 
clauses of this specification 

3 Chloride — ^Dilute 10 ml of the sample solution with 35 ml of 
water and add 6 ml of dilute nitnc aad and 1 ml of silver mtrate solution 
Any opalescence produced should not exceed the “ standard opalescent* “ 
de^ed in appendix 2 

4 Sulphate — Dilute 50 ml of the sample solution with 50 ml of 
water, add 27 ml of dilute hydrochloric acid and 2 ml of banum chloride 
solution and allow to stand for i hour No turbidity or preapitate should 
be produced 

5 Nitrate. — To to ml of the sample solution add cautiously 1 ml of 
sulphuric acid, cool, add 1 ml of standard indigo solution and to mb of 

j (Contimifd oierleaf) 
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AOD/UV/ IIYDIiOAlDh—CMtittued 

sulphuric acid and heat to boiling The blue colour should not entirely 
disappear 


6 Phosphate. — Dissolve a g in 20 m! of water in a platinum dish, 
neutralise with dilute sulphuric acid (about 10 ml ), add 2 ml of acid m 
excess and dilute to 40 ml To 20 ml (retain the remamder for Test Ko 7) 
add 2 ml of dilute sulphuric acid, i ml of phosphate reagent No 1 and 
I ml of phosphate reagent No 2 and place in a \vater bath at 60® for 10 
minutes Any blue colour produced should not be deeper than the “ stan- 
dard colour " defined in appendix 2 

7 Silicate. — To 1 ml of the solution retained from Test No 6 add 
20 m! ofuater, z ml of dilute sulphuric acid, z ml of phosphate reagent 
No I and 1 ml of phosphate reagent No 2 and place in a water-bath 
at 60® for 10 minutes Any blue colour produced should not be deeper 
than the “ standard colour * defined in appendix 2 

8 Heavy Metals and Iron. — ^To 10 ml of the sample solution add 
5 ml of dilute hydrochloric acid, 10 ml of dilute ammonia solution and 
25 ml of water and pass hydrogen sulphide through the solution for a few 
seconds Any colour produced should not be deeper than the “ standard 
colours ’’ dewed in appendix 2 


9 Aluminium. — To 10 ml of the sample solution add 10 ml of 
dilute acetic acid and i ml ofao i percent aqueous solution of ammonium 
aunne-tncarboxylate ( ‘ alummon ”), allow to stand for 5 mujutes and 
then add 10 ml of ammonium carbonate solution Any pink colour 
produced should not be deeper than that of a solution prepared in the 
following manner — To 15 ml of water add o 5 ml of standard aluminium 
solution (i ml =01 mg Al) i g of ammomum acetate, 5 ml of 
dilute acetic aad, x ml of “ alummon ” solution and, after a lapse of 
5 minutes, xo ml of ammoruum carbonate solution 


10 Zinc. — Neutralise 20 ml of the sample solution with dilute sul- 
phuric acid (about 10 ml ) and add i drop in excess Add i drop of am 
monium thioq^ate solution and o 2 ml ofao-05 per cent alc^olic solu- 
tion of /> dimethylaminostyryl ^ naphtluazolc methyl iodide The colour 
produced immediately should not be pink when compared with a solution 
containing 28 ml of water, 1 drop of dilute sulphuric aad, i drop of 
ammonium thiocyanate solution and 0*2 ml of the reagent solution 

A/ter/raticefy the following polarographic procedure may be employed •— 
Dissolve :o g m 50 ml of xvatcr, de-oxygenate and polarograph over the 
range — o 9 volt to — i 4 volt Return the solution in the polarographic 
cell, together with the mercury to the solution under test, add 0 2 mJ 
of standard zme solution (i ml — i mg Zn), mix well and polarograph 
as before The w-a\e height obtained in the fin>t experiment should not 
be greater than the increase in height obtained m die stcond experiment 
II. Ammonia — Dilute 10 ml of the sample solution with 40 ml of 
water and add 2 ml of Ncsslcr’s reagent Any colour produced sliou d 
not exceed that gnen by the addition of 2 ml of Nesslcrs reagent to 
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50 ml of Ns-ater containing i ml of standard ammonia solution (i ml = 
O'Oi mg NHj) 

12 Arsenic — ^To 50 ml of the sample solution add 20 ml of 
brommatcd hydrochlonc acid and a few drops of stannous chloride solution 
and test as described in appendix 4 Any stain produced should not be 
greater than a o 005 mg standard staui 

13 Assay and Carbonate — To 20 ml of the sample solution add 
2 ml of banum chloride solution and titrate with N/i HCI using phenol 
phthalein as indicator 

I ml N/i HCI s o 040 g NaOH 

Then add btomophenol blue and continue the titration with N/i HCI 
I ml N/i HCI s 0053 g NajCOj 

Not less than 96 per cent of NaOH, and not more than 2 per cent of 
NajCOj should be indicated 


AnalaR 

SODIUM NITRATE 


NaNOj «» 85 00 
Maximum Limits of Impurities 


Free And 
Free Alkali 


CWonde (Cl) 
Sulphate (SO«) 
Nitnte {NO») 
lodate (lO,) 
I^osphate (PO4) 
Heavy Metals (Pb) 
Iron (Fe) 


o 05 ml n/i per cent 
o 05 ml n/i per cent 
0 0005 per cent 
o OQS per cent 
o 0001 per cent 
o 00005 

o 001 per cent 
0 002 per cent 
ooot percent 


1 Description — Colourless deliquescent crystals 

2 Solubility. — Dissolve 5 g m 50 ml of uater A dear colourless 
solution should be produced 

3 Reaction — ^Dissolve 10 g m too ml of carbon dioxide free 
water The solution should be neutral to bromothymol blue or should 
not require more than 0*05 ml of N/io NaOH or N/io HCI to render 
It so 

4 Chloride — Dissolve 2 g in 50 ml of water and add i ml of 
dilute nitric aad and i ml of siUer mtraie sohUton No opalescence 
should be produced 

5 Sulphate. — Dissolve 2 g m 50 ml of water, add i ml of dilute 
hjdrochlonc acid and r ml of banum chlonde solution and allow to 
stand for 6 hours No turbidity or precipitate should be produced 

{Conttrrufil otfrUaJ) 
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SODIUM NITRATE— continued 

6 Nitrite 3nd lodate —Dissolve i g in xo ml of water, add t ml 
of dilute sulphuric acid, z ml of sfareh solution and i ml of cadmium 
iodide solution and allow to stand for i minute No blue colour should 
be produced 

7 Phosphate. — Dissolve x g m 20 ml of water, add 3 ml of dilute 
sulphunc acid r ml of phosphate reagent No r and r mi of phosphate 
reagent No 2 and place in a water bath at 60* for 10 minutes Any Hue 
colour produced should not be deeper than the 'standard colour ’ defined 
in appendix 2 

S Heavy Metals and Iron — Dissolve 1 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hjdrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ' standard colours defined in appendix 2 


AnalaR 


SODIUM NITRITE 


NaNOt M 69 00 


Maximum Limits of Impurities 


Chloride (Ci) 
Sulphate ( 50 () 
Heavy Metals (Pb) 
Iron (Fe) 
Potassium (K) 


0 005 per cent 
o-oi per cent 
© 002 per cent 
o 001 per cent 
0 02 per cent 


z Description — ^^Vhite or pale yellow hygroscopic crjuuls 

2 Solubility — Dissolve 5 g m 50 ml of water A clear solution 
should be produced 

3 Chloride — Dissolve z g in 45 ml of water and add 5 ml of 
dilute nitnc acid and i ml of silver mtrste solution Any opalescence 
produced should not be greater than the * standard opalescence " defined 
in appendix 2 

4 Sulphate — Dissolve 2 g in 45 ml of water add 5 ml of dilute 
nstnc acid and x ml of banum cblonde Bohttoa and allow to stand for 
I hoUr No turbidity or precipitate should be produced 

5 Heavy Metals and Iron — ^Dissolve i g m 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Anv colour produced s’noifid nffi ’oe dtir^ 
than the ‘ standard colours defined m appendix 2 


6 Potassium —Dissolve 25 g in 10 ml of water, add 3 ml of 
10 per cent cohalt nitrate solution and 2 ml of dilute acetic acid and 
allow to stand for r hour No turbidity or precipitate should be produced 

7 Assay— Dissolve i g m suffiaent water to produce 25® • 

add this solution slowly from a burette w 50 ml of N/io KMnO* acidified 
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v.ith 10 m! of dilute sulphuric acid stimng vigorously throughout the 
titration and warming to 40® when approaching the end point 
J ml N/10 KMrtO^ s 000345 g Nah^Oj 
Not less than 9S per cent should he indicated 


AnalaR 

SODIUM NITROPRUSSIDE 

Na,Fe(CN),NO aH.O * 297 97 
Maximum Limits of Impunties 

Sulphate (SO<) 0 or per cent 

Femcyanide 0 or per cent 

Fettocyanide o 05 per cent 

1 Descr(ption.->~Rub} red crystals 

2 Solubility — Dissolve 5 g in 50 ml of water A clear deep red 
solution should be produced 

3 Sulphate —Dissolve t g in 50 ml of water add i ml of dilute 
hydrochloric acid and i ml of banum chloride solution and allow to stand 
for I hour No turbidity or precipitate should be produced 

4 Femcyanide — Dissolve i g in to ml of water and add i ml of 
a 10 per cent solution of ferrous sulphate The rurbidity produced should 
be reddish brown and completely free from any grey or greenish tint 

5 Ferrocyanide — Dissolve 2 g in 20 ml of water To 10 ml of 
this solution add 0 2 ml of feme chloride solution No colour change 
should be apparent when this solution is compared with the remaining 
10 ml 


AnalaR 

SODIUM OXALATE 


(COONa)t “ 134 02 


Maximum Limits of Impurities 


Free Acid 
Free Alkali 
Chlonde (Cl) 
Sulphate (SO«) 
Heavy Metals (Pb) 
Iron (Fe) 

Calaum (Ca) 
Moisture 


o 5 ml n/i per cent 
Q 2 ml N/t per cent 

0 001 per cent 

001 percent 
o 002 per cent 
ooot per cent 
o £>03 per cent 
o t per cent 


t Description — A white crystallme powder 


(CoB/inurd rntrieit/) 
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SODIUM OXALATE-contimitd 

2 SoJubllit/ — Dissolve I g in 50 ml of irater A clear colourless 
solution should be produced 

3 Reaction — Dissolve a g m 100 ml of water, add 0 2 ml of 
pbenoJphthaJein solution, boil and cool The solution if colourless, should 
become pink on the addition of o I ml ofN/ioNaOH, orifpmk should 
become colourless on the addition of o i ml of N/io HCl 

4 Chloride — ^Dtssohe i g in 45 ml of warm water and add 
5 ml of dilute nitnc aad and o x ml of silver nitrate solution No 
opalescence should be produced 

5 Sulphate — Igmte i g under conditions that will not introduce 
sulphur Dissolve the residue in 15 ml of hot water, add 5 ml of hydrogen 
peroxide (ao volumes) boil, cool add 5 ml of dilute hydrochloric 
aad and filter To the filtrate add 30 ml of water and 2 ml of banum 
chloride solution and allow to stand for 1 hour No turbidity or preapitate 
should be produced 

6 Heavy Metals and Iron — Dissolve i g w 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours ' defined in appendix 2 

7 Calcium —Dissolve to g in 250 ml of hot water filter, tvash 
dry any insoluble matter and weigh Not more than i mg should be 
obtained 

8 Moisture — Dry to g of the finely powdered matenal at 130* for 
one hour The loss in weight should not exceed jo mg 

9 Assay— (j) Ignite gently 3 g of the dned matenal, obtained 
m Test No 8 in a platinum dish until decomposition is complete Boil 
the residue with xoo ml of water and 50 ml of N/i HtS04 filter and 
wash with hot water Titrate the filtrate and washings with N/i NaOH 
using methyl red as indicator 

I ml N/i HjSO* = 00670 g (COONa)a 
Not less than 99 9 per cent should be indicated 

(i) Dissolve 03 g of the dned matenal obtained in Test^No 8^ 
in so ml of ^vater add 5 ml of sulphuric aad and titrate at 60“ to 80“ 
with N/io IvMnOi 

1 ml N /lo KlVfn04 s o 00670 g (COONa)j 
Not less than 99 9 per cent should be indicated 
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AnalaR 

SODIUM PEROXIDE 

Na, 0 , = 77 99 

Maximum Limits of Impunties 
Chlonde (Cl) . . 0 04 per cent 

Sulphate (SO4) o 005 per cent 

Phosphate (PO^) . o 005 per cent 

Silicate (SiO,) o 01 per cent 

Heavy Metals (Pb) oei percent 

Iron (Fe) o 005 per cent 

1 Description — A slightly yeilovsish hygroscopic powder. 

a Solubility. — Addag m amall potttoos to 50 ml of water A clear 
solution should be produced 

3 ChlQride.--~DissQlve o 25 g m 45 ml of water, add 5 ml of 
dilute nunc acid, boil, cool and add 1 ml of siKer nitrate solution An> 
opalescence produced should not be greater than the" standard opalescence 
defined m appendix 2 

4 Sulphate.— Dissolve s g in 70 ml of water, add 30 ml of 
dilute hydrochloric acid boil, add 2 rid of banum chloride solution and 
allow to stand for 6 hours No turbidity or preapitate should be produced 

5 Phosphate— DissoUe 05 g in 20 ml of water m a platinum 
dish, add 3 ml of dilute sulphuric acid and evaporate to dryness Dis- 
solve the residue m 50 ml of water and to zo ml (retain the remainder 
for Tests Nos 6 and 7) add 3 ml of dilute sulphuric acid, t ml of phos- 
phate reagent No i and i ml of phosphate reagent No a and place in a 
uater-bath at 60® for 10 minutes Any blue colour produced should not 
be deeper than the " standard colour ” defined in appendix z 

6 Silicate — To 5 ml of the solution retained from Test No 5 add 
15 ml of water, i ml of dilute sulphuric aad, t ml of phosphate reagent 
No 1 and 1 ml of phosphate reagent No 2 and place m a water-bath 
at bo® for 10 minutes Any blue colour produced should not be deeper 
than the " standard colour *’ defined tn appendix z 

7 Heavy Metals and Iron. — ^To a further 20 ml of the solution 
produced in Test No 5, add 25 ml of water, 5 ml of dilute ammonia 
solution and pass hy drogen sulphide through the solution for a few seconds 
Any colour produced should not be deeper than the " standard colours " 
defined in appendix 2 

8 Assay. — To o 2 g add a mixture of 10 ml of potassium iodide 
solution, 10 ml of dilute hydrochlonc acid and 10 ml of water, and titrate 
the liberated iodine with N/to NajS^Oj 

I ml N/10 Na^, 0 * s 0-0039 g NajOj 
Not less than 85 per cent should be indicated 



24-f 


AKALAR STANDARDS 


AnalaR 


SODIUM PHOSPHATE (ANHYDROUS) 

Na,HPO« = 141 98 


Maximum Z^mita of Impuntiea 


Reaction 
Carbonate 
Chlonde (Cl) 
Sulphate (SO4) 

Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (AsaO^) 

Pyrophosphate (P*Oj) 
Moisture 


pH 9 0 to 9 2 
passes test 
0 006 per cent 
0 oj per cent 
o 003 per cent 
o 0015 per cent 
o 0006 per cent 
(6 parts per nulhon) 
o 2 per cent 

e 2 per cent 


1 Oejertption. — white powder 

2 Solubility — Dissolve 5 g in 50 ml ofwannMater A clear colour' 
less solution should be produm 

3-8 Tests for Reaction, Carbonate, Chloride, Sulphate, Heavy 
Metals and Iron, and Arsenic are earned out as desenbed for ^dium 
Phosphate (Hydrated) using in each case one third of the specihed amount 
of the sample 

9 Pyrophosphate — Dissolve i g m 20 ml of water and to 2 ml 
of this solution add i ml of a 10 per cent aqueous solution of cadmium 
sulphate, mix and add to ml of acetic aad sIomIj with shal.tng No 
opalescence or turbidity should remain 

10 Moisture — Dry 5 g at 120® for i hour The Joss in weight 
should not exceed 10 mg 

11 Assay —Dissolve the dned material from Test No 10 m 100 ml 
of water and titrate wth N/i HCl to pH 4 $ using bromocresol green as 
indicator 

I ml N/i HCI s o 142 g NajHPOi 
Not less than 99 5 per cent should be indicated 
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AnalaR 


SODIUM PHOSPHATE (HYDRATED) 

Na,HPO« i2HtO « 3 s8 


Maximum Lmuts of Impunties 


Reaction 
Carbonate 
Chloride (Cl) 
Sulphate (SO<) 
Heavy Metals (Pb) 
Iron (Ff) 

Arsenic (AsiO,) 


pH 9 o to 9 2 
passes test 

0 002 per cent 

001 percent 
o oox per cent 
o 0005 per cent 
o 0002 per cent 

(a pans per milUon) 


1 Description — Colourless efflorescent crystals 

2 SolubHlty«~~Dts&ol\e 5 g m 50 ml of warm water A clear 
colourless solution should be produced. 

3 Reaction —The reaction of a solution of 2 g in 100 ml of 
carbon dioxide free water should lie between the limits of pH 9 o and 9 2 
using thymol blue as indicator 

4 Carbonate— Dissohe 5 g m 50 ml of boiling water and to the 
hot solution add 10 ml of ^ute hydrochloric acid No effervescence 
should be produced 

5 Chloride— Dissolve 5 g m 40 ml of water and add 10 ml of 
dilute nitric aad and r ml of silver nitrate solution Any opalescence 
produced should not be greater than the standard opalescence * defined 
in appendix 2 

6 Sulphate — Dissohe a J g in 50 ml of water, add 2 5 ml of 
dilute hydrochloric acid and 2 ml of banum chlonde solution and allow 
to stand for 2 hours No turbidity or preapitatc should be produced 

7 Heavy Metals and Iron — Dissoh-e 2 g m 45 ml of irater, 
add 5 ml of dilute ammoma solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ** standard colours ‘ defined in appendix z 

8 Arsenic. — Dissolve 5 g m 50 ml of water, add 12 ml ofstannated 
hjdfochlonc aad and test as described in appendix 4 Anj stain 
produced should not be greater than a o 01 mg standard stain 

9 Assay — Dissolve 6 g m 100 ml of water and titrate with N/i 
HCl to pH 4 5 using bromocresol green as indicator 

X ml N/i HCl 3o35S2g NajHPO^ laHjO 
Not less than 99 per cent and not more than 102 per cent should be 
indicated 
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AnalaR 

SODIUM POTASSIUM TARTRATE 

NaKCtHfOc^HtO *® 282 23 


Maximum Limits of Impurities 


Free Acid 
Chloride (Cl) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Reducing Substances 


I o ml s/t per cent 
0 Doi per cent 
o or per cent 
o 001 per cent 
o 0005 per cent 
no reaction 


I Description — Colourless crystals or a white crj-stallme powder. 

s Solubility, — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced. 

3 Roactlon. — Dissolve i g m 10 ml of carbon dioxide*free water 
and add 0 05 ml of phenolphthalem solution The solution should be 
colourless, and should become pmJc on the addiuon of o 1 ml of N/io 
NaOH. 

4 Chloride.— Dissolve i g tn 50 ml of water and add 2 ml of 
dilute nimc acid and 1 ml of silver mtrate solution No opalescence 
should be produced 

5 Sulphate.— Dissolve 1 g in 50 ml of water, add 3 ml of dilute 
h^drochlonc aad and i ml of banum chlonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

6 Heavy Metals and Iron. — Dissolve 2 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the " standard colours " defined m appendix 2 

7 Reducing Substances. — Dissolve 10 g in 250 ml of hot 
water, add 20 ml of cupnc sulphate solution and 15 ml of sodium 
hydroxide solution and heal in a water-barth at 95® for 30 minutes No 
turbidity or preapitate should be produced 

8 Assay. — Ignite gently 5 g m a platinum dish until decom- 
position IS complete Boil the residue with 100 ml of water and 50 m! 
of N/i H2SO4, filter and wash with water Titrate the filtrate and 
washings with N/i NaOH usmg methyl red as indicator. 

I ml N/i HjS04 s o 1411 g NaKC4H40j 411*0 
Not less than 99 per cent should be mdicated. 
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AnalaR 

SODIUM PYROPHOSPHATE 


Na^PjO, loHtO = 446 li 


Maximum Limits of Impurities 


Reaction 
Chlonde (Cl) 
Sulphate (S 0 <) 
Heavy Metals (Pb) 
Iron (Fe) 

Loss on ignition 


p\\ to 2 to li 2 

0 005 per cent 

0001 percent 
o 0005 per cent 
0 00025 cent 

40 o to 41 o per cent 


1 Description — Colourless crystals 

2 Solubility — Dissolve 5 g m 50 ml of vrtter A clear colourless 
solution should be produced 

3 Reaction — The reaction of a solution of i g in 20 ml of cold 
carbon dioxide^free water should lie between the limits of pH 10 2 and 
II 2, determined electrometncally using a glass electrode of the special 
type for alkaline liquids 

4 Chloride —Dissolve 2 g in 40 ml of water, add 10 ml of dilute 
lutnc acid and i ml of silver nitrate solution Any opalescence produced 
should not be greater than the ‘ standard opalescence ” defined in 
appendix 2 

5 Sulphate — Dissolve 2 5 g m 50 ml of water, add 2 5 ml of dilute 
hydrochloric acid and 2 ml of banum chlonde solution and allow to 
stand for two hours No turbidity or precipitate should be produced 

6 Heavy Metals and Iron — Dissolve 4 g m 45 ml of U’arm water, 
cool, add 5 ml of dilute ammonia solution, and pass hydrogen sulphide 
through the solution for a few seconds Any colour produced should not 
be deeper than the * standard colours ” defined in appendix 2 

7 Loss on ignition — Ignite 2 g gently The loss in weight should 
be not less than o 80 g and not more than o 82 g 

8 Assay. — Dissolve 6 g in 100 ml of water and titrate with N/i HCl 
to pH 3 7 using bromophenol blue as indicator 

t ml of N/i HCl “ o 2231 g Na^FjO; roHgO 

Not less than 99 per cent and not more than 102 per cent should be 
indicated 
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AnalaR 

SODIUM SELENATE 


NajSeO* loHxO = 369 ii 


Maximum Limits of Impurities 


Free Acid 
Free Alkali 
Chloride (Cl) 
Sulphate (SOj) 
Nitrate (NOj) 
Selenite (SeOa) 


o 25 ml n/i per cent 
o '*5 ml N/i per cent 
o 0005 per cent 
o 0$ per cent 
0 004 per cent 
0 I per cent 


1 Description — ^^\^ute efflorescent crystals 

2 Solubility— Dissolve 2 g in 50 ml of water A clear colourless 
solution should be obtained 

3 Reaction — Dissolve a g m 20 ml of water The solution should 
be neutral to bromothymol blue or should not require more than 
0 oj ml of N/io HjSO^ or N/to NaOH to render it so 

4 Chloride — Dissolve 2 g m 20 ml of water and add 30 ml of 
dilute nitnc and and t ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate— Dissolve i g m 100 ml ofwater and 30 ml of hydro 
chlonc sad and 5 g of ammonium acetate heat nearly to boiling and 
then add 10 ml of 50 per cent w/w hydrazine hydrate solution Boil 
until the selenium is preapitated as a black granular powder filter wash 
and dilute to 250 ml with water to 50 ml of this solution add i ml of 
banum chloride solution and allow to stand for i hour Any turbidity 

E reduced should not be greater than that obtained by adding i ml of 
anum chlonde solution to 50 ml of a blank solution containing i ml 
of standard sulphate solution (i mi *=0/ mg SO4) and equivalent 
amounts of the reagents used above except selenium 

6 Nitrate— Dissohe i g m 10 mt of water Warm and add ro ml 
of barium chloride solution Filter and to 10 ml of the filtrate add i ml 
of standard indigo solution and 10 ml of sulphuric acid and heat to boil 
ing The blue colour should not entirely disappear 
7 Selenite. — ^Di<«(oIve o 5 g m 100 ml of water and 50 mi of dilute 
sulphunc acid add 5 g of anhydrous sodium phosphate followed by 
25 ml of hi /lOO K-MnO^ stand for thirty minutes arid then add 25 mJ 0/ 
N/100 FeS04(NH|)2S04 and bai titrate with N/ioo KMnO^ Not 
more than i ml of 5 J/ioo KMnQi should be required 

8 Assay —Dissolve 2 g in 60 ml ofwater add 15 ml of hydrochloric 
acid and 5 ml of 50 per cent tr/*v hydrazine hydrate solution boil and 
allow to stand on the steam bath overnight Filter the precipitated 
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selenium on a sintered glass cruciUc or Gooch crucible, ^vash with hot 
water until free from chloride, and then with a little alcohol Dry at 105“ 
and neigh the selenium 

Weight of Se X 4 674 — weight of NagSe04 loHjO 
Not less than 98 per cent should be indicated 


AnalaR 


SODIUM SULPHATE (ANHYDROUS) 

NaiSOi s= 14a 06 


Mazunum Limits oC Impurities 


tree Aad 
Free Alkali 
Chloride (Cl) 

Nitrate (NO,) 

Nitrite (NO,) 

Heavy Metals (Pb) 

Iron (Fe) 

Zinc (Zn) 

Ammonia (NH*) 
Arsenic (As, 0 ,) 

Oxidising and Reducing 
Moisture 


o 15 ml n/i per cent 
o IS ml n/i per cent 
00015 P«r cent 
© ©03 per cent 
e ©©06 per cent 
oo©i* per cent 
© eeo6 per cent 
0 0015 per cent 
0 ©015 per cent 
0 0006 per cent 
(6 parts pot million) 
rs no reaction 

c 5 per cent 


1 Description — A hygroscopic white ponder or granules 

2 Solubility — DissoUe 5 g m 50 ml of water A clear colourless 
solution should be produced 

3-1 1 Other Tests — These tests should be earned out as desenbed 
under Sodium Sulphate (Hjdrated) Tests Nos 3 to ii inclusive using 
one third the quantity of the anhjdrous in place of the hydrated salt 

12 Moisture — Ignite 5 g gently The loss in weight should not 
exceed 2j mg 
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AnalaR 

SODIUM SULPHATE (HYDRATED) 

loHfO *= J22 22 
Max»mum Limits of Impuntjcs 

o 05 ml n/i per cent 
o 05 ml n/i per cent 

0 0005 per cent 

0001 percent 
o oooa per cent 
o 0004 per cent 
o 0002 per cent 
0 0005 per cent 
o 0005 per cent 
0 0002 per cent 

(2 parts per million) 
Oxidtsiog and Reducing Substances no reaction 
1.03S on Ignition 55 to 56 per cent 

1 Description — Oilourless elBorescem crystals 

2 Solubility. — Dissolve $ g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction — Dissolve to g in leo ml of carbon djonde free 
water The solution should be neutral to brotnothymol blue or should 
not require more than 005 ml ofN/io NaOH or N/io HCI to render 
It 80 

4 Chloride — Dissolve 2 g in 50 ml of ivater and add x ml of 
dilute nitnc acid and i ml of silver nitrate solution No opalescence 
should be produced 

5 Nitrate — Dissolve 2 g in 10 ml of water, add 1 ml of 
standard indigo solution and 10 ml of sulphuric acid and beat to boiling 
The blue colour should not entuelj disappear 

6 Nitrite. — ^Dissolve 5 g in 45 ml of water and add 5 ml of 
dilute sulphunc acid and 2 ml of in phenylenediamine sulphate solution 
No yellow or orange colour should be produced 

7 Heavy Metals and Irou^Dissolve 5 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and piss hydrogfcn sulphide through 
the solution for a few seconds The solution should be free from 
opalescence and my colour produced should not be deeper than the 
‘ standard colours ' defined in appendix a 

8 Zinc. — Dissolve 2 g in 50 ml of water, add 1 ml of dilute 
hydrochloric aad and i ml of potassium ferrocyanidc solution and allow 
to stand for 1 ^ur No optlesocnoe should be produced 


Free Aad 
Free Alkali 
Chloride (Cl) 
Nitrate (N 0 |) 
Nitrite (NOj) 
Heavy Metals (Pb) 
Iron (Fe) 

Zinc (Zn) 
Ammonia (NH|) 
Arsenic (AsjO*) 
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9 Ammonia — DissoKe 2 g m 50 ml of water and add 2 ml of 
Nessler s reagent Any colour produced should not exceed that given by 
the addition of 2 ml of Nessler s reagent to 50 ml of water containing 
I ml of standard ammonia solution (i ml *= o 01 mg NHj) 

10 Arsenic — Dissolve 5 g m 50 ml of water add 10 ml of 
stannated hjdrochloric acid and test as described in appendix 4 Anj 
stain produced should not be greater than a 0 01 mg standard stain 

11 Oxidising and Reducing Substances — Dissolve 5 g m 
50 ml of water and add a colourless mixture of i ml of potassium iodide 
solution, I ml of starch solution and o 5 ml of dilute hydrochloric acid 
No blue colour should be produced but on the further addition of 0 05 ml 
of N/io I the solution should become blue 

12 Loss on Ignition — ^Dry 2 g accurately weighed at no® for i 
hour igmte gently and weigh the residue The loss in weight should not 
be less than 1 to g and not more than i 12 g 


An ALA R 

SODIUM SULPHIDE 

NatS 9H)0 » 240 20 

Maximum Limits of Impurities 

Polysulphtde passes te»t 

Sulphite and Thiosulphate (SO,) o a pet cent 

1 Description — Moist colourless crystals 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced which does not deposit any sediment on 
standing 

• 3 Polysulphide. — Dissolve 1 g in 10 ml of water and add 2 ml 
of dilute hy drochlonc acid Not more than a slight turbidity should be 
produced immediately 

4 Sulphite and Thiosulphate. — Dissolve 1 g m 100 ml of water 

vi/L 1 % vmi vif.’fhafA diaaisitwl w. vsa toJ. wt »» 

stand for 30 minutes filter and titrate the Gltrate vvith N/10 I Not more 
than o 6 ml of N/ro 1 should be required 

5 Assay — Dissolve 2 5 g in water and adjust the volume to 250 ml 
Pipette 50 ml into a mixture of 50 ml of N/10 I 400 ml of water and 
25 ml of N/10 llCl and titrate the excess of lod ne with N/io NajS^Oj 
using starch as indicator Correct for sulphite and thiosulphate found m 
lest No 4 

I ml N/10 I — o 0120X g NajS pHjO 
Not less than 9^ per cent should be indicated 
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AnalaR 


SODIUM SULPHITE 

NajSOt 7H O = 252 18 


Maximum Lumts of Impurities 


Chlondc (Cl) 
Heavy Metals (Pfa) 
Iron (Fe) 

Arsenic (AsjO,) 


0 005 per cent 

0001 percent 
o 0005 per cent 
o 00002 per cent 

(0 2 part per million) 


1 DesertpCion — Colourless efflorescent crystals 

2 Solubility — Dissolve 5 g 105010] of water A clear colourless 
solution should be produced 

3 Chloride.— -Dissolve z g m jo ml of dilute nitric acid and 
warm to remove most of the sulphur dioxide Cool and add 40 ml of 
water and i ml of silver nitrate solution Any opalescence produced 
should not be greater than the ** standard opalescence ” defined in 
appendix 2 

4 Heavy Metals and Iron — Dissolve 2 g in 45 ml of water, add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ‘ standard colours ” defined in appendix 2 

5 Arsenic. — ^To 5 g add to ml of water 2 g of potassium chlorate 
and 20 ml of hydrochloric acid, when the reaction has ceased, bod 
gently to remove chlonne, add 40 ml of water and a few drops of stan- 
nous chlonde solution and test as desenbed m appendix 4 Any slam 
produced should not be greater than a o oot mg standard stain 

6 Assay — Dissohe o 3 g in 50 ml of N/10 I, add 2 ml of dilute 
hydrochloric acid and titrate the excess of iodine with N/jo Na^SjOj 


t ml N/ro I so-oixfig NajSO, 7H,0 


Not less than 96 per cent should be indicated 
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AnalaR 

SODIUM THIOSULPHATE 

Na,SjO* sHjO *= 348 zi 

Maximum Limits of Impurities 
Reaction />H 6 s to 7 5 

Sulphate and Sulphite (SO4) a ot per cent 

Sulphide (S) 0 0005 per cent 

Heavy Metals {Pb) o 001 per cent 

Iron (Fe) o 0005 per cent 

Calcium (Ca) o 005 per cent 

1 Description — Colourless crjatais free from white powder 

2 Solubility — Dissolve 5 g in 50 ml of freshly boiled and cooled 
water A cleat colourless solution should be produced 

3 Reaction — Dissolve 2 g in 20 ml of carbon dioxide free 
water The reaction of the solution should be between pH 6 5 and 7 5 

4 Sulphate and Sulphite —Dissolve 1 g in 10 ml of water add 
N/to I in slight excess (about 40 ml ) and i ml of barium chloride 
solution Iso turbidity or precipitate should be produced 

5 Sulphide— Dissolve i g in 20 ml of water and add 005 ml 
of cupnc sulphate solution The solution should not darken in colour 

6 Heavy Metals and Iron —Dissolve a g irt 45 nil of water, 
add 5 ml ot dilute ammonia solution and pass hydrogen sulphide through 
the solution for a. few seconds Any colour produced should not be deeper 
than the ‘ standard colours defined in appendix z 

7 Calcium. — Dissolve 2 g m 20 ml of water, add 2 ml of dilute 
ammonia solution and z ml of ammonium oxalate solution and allow to 
stand for 2 hours No turbidity or precipitate should be produced 

8 Assay. — Dissolve j g m 30 ml of water and titrate with N/10 I 

I ml N/io I = o 02482 g NajSjOs sHjO 
Not less than 99 per cent and not more than loi per cent should be 
indicated 


Reaction 
Chloride (Cl) 
Sulphate {SO«) 
Nitrate (NO*) 
Loss on Ignit on 


AnalaR 

SODIUM TUNGSTATE 

NajWO* zHjO »= 329 95 
Maximum Limits of Impurities 


pii 8 0 to 9 5 
0005 per cent 
o ot per cent 
o 002 per cent 
lo 5 to It 5 per cent 

(Cofit nued oierUa/) 
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SODIUM TUNGSTATE — tonhntifd 

1. Description. — Colourless crystals or a white crystalline poi\der 

2. Solubility. — Dissohe 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Reaction. — ^The reaction of a solution of x g m 50 ml of carbon 
dioxide*free water should not be less than pH S 0 and not jnore than 
pH 9 5, using thjTnol blue as indicator 

4 Chloride — Dissolve 2 g in 10 ml of hot water, add 5 ml of 
dilute nitric aad and heat on a water-bath for 5 mmutes with frequent 
shaking, dilute with 35 ml of water, filter and to the filtrate add i ml of 
Silver nitrate solution Any opalescence produced should not be greater 
than the " standard opalescence ” defined m appendix 2 

5 Sulphate. — Dissolve 1 g m 5 ml of hot water, add 3 ml of dilute 
hydrochloric acid and heat on a water-bath for 5 mmutes with frequent 
shaking, dilute with 45 ml of water, filter and to the filtrate add x ml of 
banum chloride solution and allow to stand for i hour No turbidity or 
preapitate should be produced 

6 Nitrate. — Dissolve t g in lo ml of water, add i ml of standard 
indigo solution and to ml of sulphunc aad, heat to boiling and allow 
to stand for 5 minutes The blue colour should not entuely disappear 

7 Loss on Ignition.— Iraite i g gently The loss in weight should 
be not less than 105 mg and not more than 115 mg 

8 Assay. — Dissolve 050 m 100 ml of water, add 3 ml of N/t 
HCJ and torn! ofN/ioH|SO( mixandaddsyml of benzidine reagent,* 
allow to stand for 5 mmutes, filter, wash with the benzidine reagent 
diluted with 1$ parts of water, dry, igmte and weigh the resulting WOa 

Weight of WO, X X 422 = weight of NajWO, zH ,0 
Not less than 99 3 and not more than 100 5 per cent should be indicated. 


AnalaR 

STANNOUS CHLORIDE 

SnCl, 2 H ,0 = 225 6 s 
Maxnnum Limits of Impurities 
Sulphate {SO,) o ooj per cent 

Alkalis and other Metals (as sulphates) 01 per cent 
Arsenic (As, 0 ,) o o<mi per cent 

{i part per million) 

t. Description.— Colourless crystals 

2 Solubility.— Dissolve 2 g in 40 ml of water and 5 ml of dilute 
hydrochlonc acid A clear colourless solution should be produced 

• Dentldine Reagent— D imoItc as 8 of beoudine in 6 ml of diluie hj-drocWorie 
aadiiKl94i"l ofw»««r 
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3 Sulphate — Dissolve 2 g m 50 ml of \vater and i ml of dilute 
hydrochloric acid, add 1 ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

4 Alkalis and other Metals — ^Dissolve 2 g in 100 ml of water 
and 1 ml of dilute hydrochloric acid and remove the tm by means of 
hydrogen sulphide, filter evaporate the fUtiate to dryness add 1 drop 
01 sulphuric aad and ignite gently Not more than 2 mg of residue 
should be obtained 

5 Arsenic. — Dissolve 5 g in 20 ml of 20 per cent hydrochloric 
acid and distil 15 ml To the distillate add 45 ml of water and test as 
descnbed in appendix 4 Any stain produced should not be greater 
than a 0*005 mg standard stain 

6 Assay — Dissolve 05 g in 50 ml of water and i ml of dilute 
hydrochloric acid, add 5 g of sodium potassium tartrate and 3 g of 
sodium bicarbonate and titrate mth N/io I 

I ml N/io I 3 ooiizSg SnCljiHjO 
Not less than 57 per cent should be indicated 


AnalaR 


STARCH (SOLUBLE) 


Maximum Lumts of Impurities 


Aadity 
Sulphated Ash 
Chloride (Cl) 

Heavy Metals (Pb) 
Iron (Fe) 

Dextrm 

Reducing Substances 
Moisture 


o 8 ml N/r per cent 
o 3 per cent 
o 005 per cent 
o oi per cent 
o 005 per cent 
passes test 
passes test 
150 per cent 


1 Description — ^A white powder 

2 Solubility — Shake i g with 5 ml of water and pour the 
suspension into 45 ml of boiling water boil for 2 minutes and cool The 
solution should be mobile and not more than slightly opalescent 

3 Acidity — ^A suspension of 5 g m ^ ml of carbon dioxide free 
■water should be neutral to bromoihymol blue, or should not require more 
than o 4 ml of N/io NaOH to render it so 

4 Sulphated Ash — Moisten 2 g with sulphuric acid and ignite 
gently Not more than 6 mg of residue should be left 

5 Chloride — Shake 2 g with 20 ml of water for 5 minutes and 
filter To the filtrate add 30 ml of ifeater i ml of dilute nitnc acid and 
1 ml of siKer nitrate solution Any opalescence produced should not be 
greater than the standard opalescence * defined in appendix 2 

(Continued overleoj) 
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STARCH (SOLUBiS— continuftf 

6 Heavy Metals and Iron — To 10 ml of the solution produced m 
Test No 2, add 35 ml of ^atcr and 5 ml of dilute ammonia solution and 
pass hydrogen sulphide through the solution for a few seconds Any 
colour produced should not be deeper than the "standard colours ’ 
defined iri appendix 2 

7 Dextrin — ^To 20 ml of the solution produced m Test No z, add 
0-05 ml of N/io I A deep blue colour should be produced 

8 Reducing Substances. — ^To jo ml of the solution produced in 
Test No 2 add 0 i ml of mixed Fehlings solution and 005 ml of a 
0 I per cent solution of methylene blue and heat in a boiling water-bath 
for to minutes The blue colour should not entirely disappear 

9 Moisture. — Dry 1 g at 100^ for i hour The loss m weight 
should not exceed 150 mg 


AnalaR 

STRONTfUM CHLORIDE 


Sra,6HtO- 266 64 


Mavtmum 

Reaction 
Sulphate (SO4) 

Nitrate <NO,) 

Heavy Metals (Pb) 

Iron (Fe) 

Barium (Ba) 

Calcium (Ca) 

Alkalis (Na) 


of Impuntiea 

pit not Jess than 6 4 
0 e»oj per cent 
o 002 per cent 
©001 percent 
o 000s per cent 
o z per cent 
o j per cent 
o 03 per cent 


Limits 


1 Description — Colourless crystals 

2 Solublilty — Dissolve 5 g in 50 mi of water A clear colourless 
solution should be produced, 

3 Reaction — ^The reaction of a solution of i g m 50 ml of carbon 
dioxide free ^^ater should not be less than pH 64 using bromothymol 
blue as indicator 

4 Sulphate — Dissolve 2 g in 50 ml of water add t ml of dilute 
hydrochlonc acid and i ml of banum chlonde solution and allow to 
stand for 6 hours No turbidity or preopitate should be produced 

5 Nitrate — Dissolve c g in 10 ml of water add i mi of standard 
in^go solution and jo mi of aulpbunc aad and heat to boiling The 
blue colour should not entirely diwppear 

6 Heavy Metals and Iron — Dissolve a g m 45 ml of carbon dioxide- 
free water, add 5 ml of dilute ammonia solution and pass hydrogen 
sulphide through the solution for a few seconds Any colour produced 
should not be deeper than the standard colours defined in appendix 2 
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7 Barium — Dissolve o 5 g m 25 ml of water, add i drop of acetic 
acid and o 5 ml of potassium diromate solution No turbidity or pre- 
cipitate should be produced 

8 Calcium . — 1 reat 2 5 g , accurately weighed, with 5 ml of sulphuric 
acid and take to dryness on a sand bath Csol, and to the residue add 
25 ml of perchloric acid {60 per cent) and heat again on the sand bath 
for 10 minutes Cool and add 100 ml of boding water and 5 ml of a mix- 
ture of equal volumes of sulphuric aad and water Boil for a few minutes 
with stimng, allow to stand overnight, filter on a No 42 Whatman paper 
or on a sintered alundum crucible and wash the solid free from acid 
Retam the sohd for the Assay To the filtrate add ammonia in shght 
excess, boil add 1 g of ammonium oxalate and allow to stand for 30 
mmutes Filter, wash with water, bum the filter, moisten the residue 
with sulphunc acid, igmte gently and weigh Not more than 8 mg should 
be obtained 

9 Alkalis. — Dissolve 5 g m 100 ml of water and add 10 ml of dilute 
ammonia solution and 20 ml of ammonium carbonate solution Warm 
for a few minutes, filter and wash the precipitate with water Evaporate 
the filtrate and washings to dryness and igmte the residue gently to remove 
ammonium adts Dissolve the residue m 10 ml of water and i ml of 
dilute mtnc acid add 2 ml of dilute ammonia solution and z ml of 
ammomum oxalate solution allow to stand for 1 hour and filter Evapor.* 
ate the filtrate to dryness, to the residue add 2 drops of sulphunc acid 
and Ignite Not more than 5 mg of residue should be obtained 

TO Assay. — Igmte the washed stronuum sulphate obtained in Test 
No 8 and weigh 

Weight of SrSO^ x i 45a = weight of SrClj 6 H ,0 
Not less than 98 per cent should be indicated 


AnalaR 


SUCCINIC ACID 


(CH, COOH), = 1 18 09 


Maximum Limits of Impurities 


Sulphated Ash 
Chloride (Cl) 

Sulphate (SO«) 

Heavy Metals (Pb) 

Iron (Fe) 

Reducing Substances (O) 


o 05 per cent 
o 003 per cent 
0 005 per “wt 
o 00a per cent 
o 001 per cent 
o ooS per cent 


1 Description. — Colourless crystals 

2 Solubility — Dissolve 5 g in 50 ml of warm water A clear colour 
less solution should be producro 


[Continved ovrrUaf) 
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SUCCINIC ACID—tottUfiueJ 

j Melting Point. — 186“ to 188® 

4 Sulphated Ash — Moisten a g with sulphuric aad and ignite 
gently Not more than 1 mg of residue should be left 

5 Chloride. — Dissolve 3 g in 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver mtrate solution Any opalescence 
produced should not be greater than the ‘ standard opalescence ” defined 
in appendix 2 

6 Sulphate. — Dissolve 2 g in 50 ml of water add i ml of dilute 
hydrochlonc aad and 1 ml of barmm chloride solution and allow to stand 
for 1 hour No turbidity or preapitate should be produced 

7 Heavy Metals and Iron. — ^Dissolve x g m 40 ml of water, 
add 10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than tlie standard colours ’ defined m appendix 2 

8 Reducing Substances — Dissolve 1 g m 20 ml of hot water, 
cool to about 60® add 0 i ml of N/io KMnOt and allow to stand for 
5 minutes The pink colour should not entirely disappear 

9 Assay — Dissohe 2 g m 50 ml of water and titrate with N/i 
NaOH using phenolphthalem as indicator 

1 ml N/t NaOH = 0*05904 g (CH, COOH)* 

Not less than 99 per cent should be indicated 


AnalaR 


SUCROSE 

CiiHkOi, =» 34a 30 


Maximum Lim 

Suiphafed Ash 
Chlonde (Cl) 

Sulphate (SOJ 
Heavy Metals (Pb) 

Iron (Fe) 

Reduang Sugars (CiHitOt) 
Nitrogen (N) 

Moisture 


of Impurities 

o og per cent 
0 0005 per cent 
0 005 per cent 
o 0004 per cent 
o 0002 per cent 
0 01 per cent 
o 005 per cent 
0 i per cent 


1 Description. — (^lourJcss crystals or a crystalline powder 

2 Solubility — Dijsolie 5 g in 50 ml of water A clear colourless 
solution should be produced. 

3 Sulphated Ash— Moisten 10 g with sulphuric acid and ignite 
again moisten mth sulphuric aad and rcignite Not more tlian 2 mg 
of residue should be left. 
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4 Chloride — Dissoh'e 2 g in 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate — DissoUe 2 g m 50 ml of water add i ml of dilute 
hydrochloric acid and 1 ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

6 Heavy Metals and Iron — Dissolve 5 g in 45 ml of water, 
add 5 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined in appendix 2 

7 Reducing Sugars — Dissolve i g m 10 ml of hot water add 
0 2 g of potassium citrate i ml of cupnc sulphate solution and i ml 
of N/i NajCOg and place in a boiling water bath for 5 minutes No 
turbidity or preapiiate should be produced 

8 Nitrogen — Digest 1 g vnth 20 ml of sulphuric acid and 
o 05 g of cupnc sulphate until completely oxidised Cool dilute with 
water render alkaliAe with sodium hydroxide distil and collect the 
diatillatem 10 ml of N/iooHiS04andtiiratethecxcessofacid'wtthN/ioo 
NaOH using methyl red as indicator Carry out a blank determmation 
in the same manner The difTereiice between the two titrations should 
not exceed o 35 ml 

9 Moisture —Dry 5 g of the finely powdered matcnal at too* 
for I hour The loss m n-eight should not exceed 5 mg 


Ana LA R 

SULPHANILIC ACID 

C»H,NH,SO,H« 173 x8 
Maximum Limits of Impunties 
Sulphated Ash 0 05 per cent 

Chlonde (Cl) 0 005 per cent 

Sulphate (SO4) o 005 per cent 

X Description — ^IVhite crystals or a aystallme powder 

2 Solubility —Dissolve 3 g m 100 ml ol hot water A dear 
colourless solution should be produced 

3 Sulphated Ash — Moisten z g with sulphuric acid and ignite 
gently Not more than i mg of residue should be left 

4 Chloride — Dissolve 5 g m 100 ml of hot water add 2 ml of 
dilute nitric acid cool and filter To 40 ml of the filtrate add 10 ml 
of water and l ml of silver nitrate solmioa Any opalescence produced 
should not be greater than the standard opalescence defined m 
appendix 2 


(Co!tt\imed overleaf) 
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SVLPII INILIC ACIl>-fo>ittmi«d 

5 Sulphate. — To a further 40 ml of the filtrate produced tn Test 
No 4 add 10 ml of Nvatcr and i ml of banum clilonde solution and allow 
to Stand for 1 hour No tuibiditj or precipitate should be produced 

6 Assay— Suspend 5 g in too ml of water and titrate with N/i 
NaOH using phenolphthalem as indicator 

X ml N/i NaOH = 0 1733 g NHj SO3H 
Not less than 99 per cent should be indicated 


AnalaR 

SULPHOSALICYLIC ACID 
(Salicylsutphonic Acid) 
C,H, OH COOH SOjHaH.O = 254 32 


Maximum Limits of Impurinea 


Sulphated Aah 
Chlonde (Cl) 
Sulphate (SOO 
Saholate (C,H| 0 ,) 
Heary Metals (Pb) 
Iron (Fe) 


o 025 per cent 
o 005 per cent 
0 005 per cent 
0 cot per cent 
e 002 per cent 
0 001 per cent 


2 Description —IVhite or cream coloured crystals or crystalline 
powder 

2 Solubility — Dissolve $ g m 20 ml of u'ster An almost clear 
solution should be produced 

3 Sulphated Ash —Moisten 2 g with sulphuric acid and ignite 
gently Not more than 0 5 mg of residue should be left 

4 Chloride — Dissolve i g in 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver mtrate solution Any opalescence 
produced should not be greater than the ‘ standard opalescence ’ defined 
m appendix 2 

5 Sulphate — Dissolve 2 g m 50 ml of water and add i ml of 
barium chlonde solution No lurbidityor precipitate should be produced 

6 Salicylate —Shake o 5 g of the powdered material with 5 ml 
of benzene and filter through a dry paper Shake the filtrate with 5 ml 
of water and x drop of feme chlonde solution No violet colour should 
be produced 

7 Keavy Metafs — Dissolve i g in 43 mf of water aifa' 5 mf of 
dilute ammonia solution and pass hydrogen sulphide through the solution 
for a few seconds Any colour produced should not be deeper ilian the 
“ standard colours ” defined in appendix a 

8 Iron — Dissolve i g in 50 ml of water and add i drop of hydrogen 
peroxide (20 volumes) Any pmk ailour produced should not be greater 
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ttuio, that given by 50 ml of water containing 001 g of sulphosahcyhc 
aad, 1 ml of standard iron solution (i ml =0 01 mg Fe) and i drop of 
hydrogen peroxide 

9 Assay — Dissolve 5 g »n 100 ml of water and titrate with N/i 
NaOH using phenol red as indicator 

I ml N/i NaOH ^ 0 1271 g QHj OH COOH SO3H aHjO 
Not less than 99 per cent should be indicated 


AnalaR 

SULPHURIC ACID 
(sp. gr. I 84) 

H1SO4 = 98 076 


Maximum L.imits of Impurities 


Non»volatfle Matter 
Chlonde (Cl) 

Nitrate (NO,) 
Selenium (Se) 

Heavy Metals (Pb) 
Iron (Fe) 

Ammonia (NHO 
Oxygen absorbed ( 0 ) 
Arsenic (As, 0 ,) 


0 0025 per cent 
o 0003 per cent 
0 00002 per cent 
ooei per cent 
o 0002 per cent 
oeooi percent 
e 0005 per cent 
o eooi per cent 
© 00001 per cent 
(o I part pet million) 


1 Description —A clear coloutless oily liquid 

2 Non>volaCile Matter —Evaporate 20 g to dryness and ignite 
gently Not more than 0 5 mg of residue should be left 

3 Chloride — Dilute 2 ml with 50 ml of water and add i ml of 
silver nitrate solution No opalescence should be produced 

4 Nitrate — Dilute 6 ml with 2 ml of water cool to about 60® and 
add I drop of hydrochloric acid and i ml of diphen>Iam]ne reagent 
No blue colour should be produced 

5 Selenium — Dilute i ml with 10 inL of water and add i ml of 
hydrochloric aad and 5 ml of 3 2 per cent aqueous solution of hjdrazine 
sulphate , heat the solution to boiling and allow to stand for 10 minutes 
No red colour or turbidity should be produced 

6 Heavy Metals and Iron. — Dilute 5 ml with 30 ml of water, 
cool add 15 ml of strong ammonia solution and pass hydrogen sulphide 
through the solution for a few seconds Any colour produced should not 
be deeper than the standard colours defined in appendix 2 

7 Ammonia — Dilute x ml with 40 ml of water, add 10 ml of 
sodium hjdroxide solution and a ml of Nessler s reagent Any <»lour 

{ConUnutJ oterltaf) 
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SULPHURIC ACID — continued 

produced should not exceed that given hy the addition of 10 ml of sodium 
hydroxide solution and 2 ml of Ncssler's Tcagent to 40 ml of water 
containing i ml of standard ammonia solution (i ml =0 01 mg NH,) 

8 Oxygen Absorption — To 60 ml of water containing 005 ml 
of N/lo IvMnO^ add 15 ml of the acid The pink colour should persist 
for at least 5 minutes 

9 Arsenic. — Dilute 11 ml with 50 ml of water, add 02 ml of 
stannous chlonde solution and test as described m appendix 4 Any 
stain produced should not be greater than a o 002 mg standard stain 

10 Assay — Dilute 2 g with 40 ml of water and titrate ivith N/i 
NaOH using methyl red as indicator 

I ml N/i NaOH — 004904 g HjSO^ 

Not less than 98 per cent should be indicated 


AmalaR 


TARTARIC ACID 


(CHOH COOH), - ISO 09 


Maximum Limits of Impuntiea 


Ash 

Chloride (Cl) 
Sulphate (SO4) 
Heavy Metals (Pb) 
Iron (Fe) 

Arsenic (As^Oj) 


o Oi per cent 
0 0005 per cent 
o ooa per cent 
0 0008 per cent 
o 0004 per cent 
0 0001 per cent 
(i part per million) 


1 Description — Colourless crystals 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be produced 

3 Ash — Igipteiog gently, not more than 2 mg of residue should 
be left 

4 Chloride. — Dissolve 2 g m 50 ml of water and add i ml of 
dilute nitric acid and i ml of silver nitrate solution No opalescence 
should be produced 

5 Sulphate — Dissohe 5 g m 50 ml of water add i ml of dilute 
hjdrocWonc aad and i ml of hanum cWonde solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

6 Heavy Metals and Iron — Dissolve 255 in 40 ml of water, 
add 10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the ‘ standard colours ” defoed m appendix 2 
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7 Arsenic. — Dissolve 10 g m 50 ml of water, add 10 ml of 
staiinated hydrocblonc acid and test as described in appendix 4 Any 
stain produced should not be greater than a o 01 mg standard stain 

8 Assay. — Dissohe 3 g m 50 ml of water and titrate with N/i 
NaOH usmg phenolphthalem as indicator 

I ml N/i NaOH = o 07504 g 
Not less than 99 5 per cent should be indicated. 


AnalaR 


TELLURIC ACID 


H,TeO« aHtO =. 429 66 


Maximum Limits of Impurities 


Chlonde (Cl) 
Sulphate (SO|) 
Nitrate (NOj) 
Selenium (Se) 
Iron (Fe) 


0 001 per cent 
0 or per cent 
0 05 per cent 
passes test 
o 001 per cent 


X Description. — White crystals or crystalline powder 

3 Solub]lit)r. — Dissohe 5 g in 50 ml of water A clear colourless 
solution should be obtained 

3 Chloride —Dissolve 1 g m 50 ml of water and add i ml of nitnc 
acid and 1 ml of silver nitrate solution No opalescence should be pro- 
duced 

4 Sulphate — Dissolve r g in 50 ml water, add i ml of dilute 
hydrochloric acid and i ml banum chlonde solution, and allow to stand 
for one hour No turbidity or preapitate should be produced 

5 Nitrate. — Dissolve i g m 10 ml of water, add i drop of dilute 
sulphunc acid and x ml of a 10 per cent solution of nitroa in 10 per cent 
acetic acid and allow to stand for 30 minutes No crystalline precipitate 
should be produced 

6 Selenium. — Dissolve x g in 10 ml of hydrochlonc acid, boil down 
to about 5 ml and make up to 20 ml with hydrochlonc acid Saturate 
the acid solution with sulphur dioxide No red precipitate should be pro- 
duced 

7 I ron — Dissolve i g m 10 ml of water and 1 ml of dilute h) dro 
chlonc acid and add i drop of N/10 KMnOf, mix, add 5 ml of ammo- 
nium thiocyanate solution and 10 ml of a mixture of equal volumes of 
amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 

^ConltntuJ overleaf) 
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TELLURIC ACID — continued 

produced by treating i ml of standard iron solution (i ml = 0 01 mg 
Fc) in the same manner 

8 Assay — Dissohc 0 5 g in 20 ml of hjdrochloric aad and boil 
gently under reflux for 4 hours Cool, srash down the condenser with 20 
ml of water and transfer to a beaker, washing out the flask with dilute 
hydrochloric aad Dilute to 150 ml with dilute h>drochlonc acid heat 
to boiling and precipitate the tellunum tvith sulphur dioxide Filter 
through a sintered glass cniable wash with water and alcohol and dry 
at 105'’ 

Weight of Te y 1 799 = weight of njTe04 aHjO 
Not less than 99 5 per cent should be indicated 


AnalaR 

THALLIUM SULPHATE 
TfjSO« •= 504 85 
Maximum Limits of Impurities 
Chloride (Cl) oor percent 

Nitrate (NOj) 0 002 per cent 

Copper (Cu) no reaction 

1 Description — Colourless crtstals or white crystalline powder 

2 Solubility — Dissolve i g m 50 ml of water A clear colourless 
solution should be produced 

3 Chloride — Dissolve i g in 50 ml of wnter add t ml of dilute 
nitric acid and i ml of silver niuatc solution Anj opalcsccnct, produced 
should not be greater than the standard opalescence ’ dcfincil in 
appendix 2 

4 Nitrate — Dissolve 0 5 g in 10 ml of water, add 0 j ml of stan- 
dard mdigo solution and 10 ml of eulphunc acid and heat to boiling 
The blue colour should not entirely disappear 

5 Copper — Dissoheag tn4oml of water and add 10 ml of dilute 
ammonia solution No blue colour should be produced 

6 Assay. — Dissolve j g m 20 ml of water and add 60 ml of hydro 
chloric aad Titrate with M/20 KIO3 with vigorous shaking adding 
05 ml of chloroform towards the completion of the reaction, and con 
tinuing the titration until the globule of chloroform becomes colourless 

I ml of M/20 KIOj s 0-02^24 g TI.SO4 
Not less than 99 per cent should be tndicated 
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AnalaR 

THORIUM NITRATE 

Th(N0,)44H,0 = S52 23 
Maximum Limits o£ Impurities 
Chlaride (Cl) o ooz per cent 

Sulphate (SO4) ooo;, per cent 

1 Description — White deliquescent crystals or crystalline powder 

2 Solubility — Dissolve 5 g in 50 ml of water A clear colourless 
solution should be obtained 

3 Chlaride — Dissolve 5 g 105001! of water and add 1 ml of dilute 
nitnc acid and i ml of silver nitrate solution Any opalescence produced 
should not be greater than the standard opalescence defined m appen 
dix 2 

4 Sulphate— Dissolve 2 g m 50 ml of water add t ml of dilute 
hydrochloric acid and 1 ml of banum chloride solution and allow to 
stand for i hour No turbidity or precipitate should be produced 

5 Assay — Dissolve 032 m 25 ml of water Add 150 ml of a o 4 
per cent aqueous solution of in nitrobenzoic acid and a drops of hydrazine 
hydrate solution Heat to 80* and keep at this temperature for to minutes 
^low to stand for i hour filter on a Whatman No 41 paper and wash 
With water containing 5 per cent of the recent solution Place m a 
platinum crucible whilst still wet and bum off carefully to ThO* 

Weight of ThOj X 2 091 — weight of Th(N03)i 4H20 
Not less than 98 per cent should be indicated 


AnalaR 

TIN 

Sn = xi8 70 


Maximum 

Lead (Pb) 

Copper (Cu) 

Bismuth (Bi) 

Iron (Fc) 

Total Foreign Metals 
Arsenic (As^O*) 

Antimony (Sb) 

I Description — A siher w 


uts of Impurities 

o 01 per cent 
0 0025 per cent 
o 002 per cent 
o 002 per cent 
o 04 per cent 
Q ooot per cent 
(i part per million) 
o 025 per cent 

metal 


{Continued oterUof) 



266 


ANA1.AR STANDARDS 


TIN — <onttnued 

2 Preparation of Solutions for Lead, Copper, Bismuth, Iron 
and Arsenic Tests — (a) Mix lo g with 25 ml of water and 
50 ml of hydrochloric acid and add 10 g of potassium chlorate in 
small portions at a time, at such a rate that a slight excess of chlorine is 
mainCauied throughout, until all the metal is dissolved, cooling if necessary 
Boil off the excess of chlonne,cool and dilute with water to produce too nil 

(i) To 50 ml of the abo>e solution add 25 g of tartanc aad, and 
sufficient dilute ammonia solution (about 100 ml ) to produce a clear 
alkaline solution, transfer to a separator and shake with three separate 
to ml portions of a 0 1 per cent solution of diphenylthiocarbaaone in 
chloroform Draw off each portion of the chloroform extract and tvash 
jn turn vnth 10 ml of a 5 per cent solution of tartaric acid rendered 
alkaline with ammonia Evaporate the chloroform from the combined 
extracts, add i ml of sulphuric acid, heat to fuming and add drop by 
drop o 5 ml of nitric aad, agam heat to fummg, cool, add o 5 ml of water 
and heat to fummg a third time To the cooled residue add 10 ml of 
tvater, 10 g of ammonium acetate, 5 ml of dilute ammonia solution 
and sufficient tvater to produce 50 ml 

3 Lead.'— To 10 ml of solution ib add 5 ml of dilute snunonia solu- 
tion, I ml of potassium cyarude solution, 35 ml of water and z drops of 
sodium sulphide solution Any colour produced should not be deeper 
than that given by the addition of 2 drops of sodium sulphide solution 
to 50 ml of solution containing 10 ml of standard lead solution (x ml « 
001 mg Pb) 2 g of ammontum acetate, ^ ml of dilute ammoma 
solution and x ml of potassium ^mde solution 

4 Copper, — To 10 ml of solution 2^ add z ml of dilute acetic acid, 

3 drops of pyridine, 1 ml of ammonium thiocyanate solution and 2 ml 
of chloroform, shake vigorously and allow to separate Any colour 
produced in the chloroformic layer should not cicced that given by a 5 ml 
of standard copper soluuon (i ml «= o ot mg Cu) and i g of 
ammonium acetate m 10 ml of water wth the quantities of reagents used 
in the test and treated in the same manner 

5 Bismuth, — ^To 10 mi of solution 26 add to ml of dilute sulphuric 
acid and o 05 g of sodium azide, then add r ml of potassium iodide 
solution, shake and add 2 ml of ethyl acetate, again shake and allow to 
separate Any yellow colour produced m the ethyl acetate layer should 
not exceed that giv'en by 2 ml of standard bismuth solution (i ml » 
001 mg Bi) and 2 g of ammonium acetate in an equal volume of 
solution contaimng the quantities of reagents used m the test and treated 
m the same manner 

(j jVon — Tbjm/ of safatam or s ml of nviW, r arl 0/ 
hydrochloric acid and r drop of N/io KhInO<, mix, add S tnl of 
ammonium thiocyanate solution and 10 ml of a mixture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate 
Any colour produced in the upper layer should not be greater than that 
produced by treating i ml of standard iron solution (i ml = 0 ot mg 
Fc) in the same manner 
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7. Total Foreign Metals. — ^Heat 2*5 g. with 15 ml. of nitric acid 
on a water-bath until all the metal is ondised, then e\aporate to dryness ; 
a>ol, digest wth 3 ml of dilute mtric acid and 30 ml. of water for 
5 minutes and filter. Evaporate the filtrate to dryness, igmte and weigh the 
residue. Not more than 1 mg. should be obtained 

8 Arsenic. — To 20 ml. of solution 2a, add 15 ml of hydrochloric 
acid and a few drops of stannous chlonde solution and distil 25 ml To 
the distillate add 40 ml of ivatcr and test as described m appendix 4. 
Any stain produced should not be greater than a 0*002 mg. standard stain. 

9 Antimony. — To the distillation residue from Test No 8 add 2 g. 
of tartanc acid, 10 ml. of hydrochlonc acid and dilute to too ml. with 
water. Add a loosely coiled piece of copper foil (15 x 100 millimetres) 
previously freed from grease and treated with a mixture of equal volumes 
of mtnc acid and water until a moderate reaction sets in, and subsequently 
washed with water. Boil the solution gently for 1 hour, rcplacmg the 
^vate^ lost by evaporation Any darkening of the foil should not be greater 
than that produced in a similar test containing 13 ml of hydrochlonc 
acid, 2 g. of tartanc acid and o 5 ml. of standard antimony solution (1 ml. 

i mg. Sb). 


AnalaR 

TrTANYL POTASSIUM OXALATE 

K,Ti 0 (C, 04 ), 2 H ,0 = 354 16 
Maximum Limits of Impurities 
Reaction . pH 3 0 to 3 6 

Chlonde (Cl) . o 001 per cent 

Sulphate (SO4) . . o 02 per cent 

Nitrate (NO,) . . . o 002 per cent 

Heavy Metals (Pb) . . .004 percent 

Iron (Fe) . . . 0-005 per cent. 

I. Description. — White crystals or a crystalline powder. 

2- Solubility. — Dissolve i g. m 50 ml. of vtater. A clear colourless 
solution should be produced. 

3. Reaction. — The reaction of a solution of r g. in 50 ml of carbon 
dioxide-free water should he between the limits of pH 3*0 and 3 6 
using bromophenol blue as indicator 

4. Chloride. — Dissohe i g in 50 ml of water and add i ml of dilute 
nitric acid and I ml of siUer nutate solution No opalescence should be 
produced. 

5. Sulphate. — Dissolve i g. in 10 ml. of water, add 10 ml. of dilute 
hydrochloric acid and i g of potassium permanganate in small portions 
and boil. Clear with 25 nd. of hydrogen peroxide (20 volumes), add 10 ml. 

{Ccmiinutd overUaJ) 
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TITANYL POTASSIUM OXAJJlTD-coMMued 

of dilute ammorua solution, dilute with water to 50 ml and filter through 
a No 41 Whatman filter paper To 25 ml of the filtrate add 2 ml of 
dilute hjdrochlonc acid and 2 ml of banum chloride solution and allow 
to stand for 1 hour No turbidity or precipitate should be produced 

6 Nitrate. — Dissolve i g tn 10 oil of water, add i mL of standard 
indigo solution and 10 ml of sulphunc acid and heat to boiling The 
blue colour should not entirely disappear 

7 Heavy Metals. — DissoHe 05 g in 50 ml of water To 5 ml 
add 40 ml of water, i g of ammonium tartrate and 5 ml of dilute 
ammonia solution and pass hydrogen sulphide through the solution for 
a few seconds Any colour produced should not be deeper than the 
standard colours defined u) appendix 2 

8 Iron — Dissolve 02 g m 3 m) of dilute sulphuric acid and heat 
to boiling Add o 1 g of potass um permanganate and bod, /oUovved by 
a 10 per cent aqueous solution of hydroxylaminc hydrochloride drop by 
drop until the brown colour is discharged and then 2 ml m excess Dilute 
to 20 mi wth water, add I g of ammonium tartrate, 2 g of sodium acetate 
and 1 ml of a 0 5 per cent aqueous solution of o>phenanthroline Allow 
to stand for to minutes Any pmk colour produced should not be greater 
than tliat shown by i ml of sundard iron solution (i ml = 0 01 mg Fe) 
treated similarly 

9 Assay. — Reflux 3 5 g \%ith 20 ml of sulphuric acid until decom* 
posed Cool, dilute with water to 250 ml Set up a Jones redactor and 
reactnate the amalgam by passing a mixture of 40 ml of dilute sulphuric 
acid and 60 ml of water through the column followed by too ml of 
water 

(a) Blank — Introduce 50 ml of acid ferne ammonium sulphate 
solution • into the receiver n«k of the redactor, pass 200 ml of N/i H:SO| 
through the column followed by 100 ml of water and titrate the contents 
of the receiver wth N/io KMDO4 

(J) Determination — Introduce 50 ml of acid feme ammomum sulphate 
solution into the receiver, run 100 ml of N/t HjSO^ through the column, 
followed by 50 ml of the prepared solution diluted with 70 ml of water 
and 30 ml of dilute sulphunc acid Then run through 100 ml of N/x 
Il2b04 followed by xoo ml of water Titrate the contents of the receiver 
flask with N/io KMnOj and deduct the value of the blank 

I ml N/io KRInO* — o 03542 g KiriOfCjOilj zHfi 
Not less than 98 5 per cent should be mdicated. 

• Aad feme »n»mon um »u!ph*le »oIuuon conHim 150 « of feme emmonium fulphete 
and ISO ml of luiphuric acid in 1 litre 
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AnalaR 

o-TOLIDINE 

NH, CH, C,H, C<H, CH, NH* « 212 28 
Maximum Lamtts of Itnpufittes 
Sulphated Ash o 1 per cent 

Moisture o r per cent 

Sensitivity to Chlonne (Cl) i ^ 0 , 000,000 minimum 

1 Description — AVhite or cream coloured crystalline powder 

2 Solubility. — Slightly soluble in water Dissolve i g in 20 ml of 
95 per cent alcohol A clear solution should be produced 

3 Melting Point. — 128® to 130* 

4 Sulphated Ash. — Moisten 2 g with sulphunc acid and ignite 
gently Not more than 2 mg of residue should be left 

5 Moisture — Dry 5 g at 100* for 1 hour The loss m weight should 
not exceed 5 mg 

6 SensltWity.->-DissoIve o 1 g in 10 m] of hydrochloric acid and 
dilute wth freshly distilled tvater to 100 ml To 50 ml of freshly dis 
tilled water containing 0 02 parts per million of free chlonne, add o 5 ml 
of the above solution of the sample and allow to stand for hve minutes 
A distinct yellow colour should be observed when compared with a similar 
volume of water containing the reagents above hut with no added chlonne 


AnalaR 
^^-TOLUIDINE 
CH,C«H,NH,= 10715 
hlaximum Lumts of Impurities 
Sulphated Ash • o ©5 pw cent 

o-Toluidine . . 0 25 per cent 

1 Description.: — ^White crystals or ctystaUme powder, becoming 
coloured under the influence of light and air 

2 Solubility. — Spanngly soluble in water Readily soluble in alcohol 
Dissolve 3 g in a mixture of 10 ml of dilute h>drochIonc aad and 20 ml 
of water The warm solution should have no odour of nitrotolucne and on 
cooling to 10“ no turbidity should be produced 

3 Melting Point. — 42* to 45" 

4 Sulphated Ash— Moisten 2 g with sulphunc aad and ignite 
gently Not more than i mg of residue should be left. 

{ConUttued oierleaf) 
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AKALAR STANDARDS 


p TOLUIDINE—conti ued 

5 o Tolufdtne — Shake i g mth 20 ml of water add 2 drops of 
a I per cent aqueous solution of ^phenjlencdiamine hjdrochlondt and 
1 drop of feme chloride solutiori shake and observe immediatelj There 
should be no transient green coloration 

6 Assajr — Dissolve 0 4 g in 20 ml of water and 2 ml of dilute hydro 
chloric aad and dilute with water to 250 ml To 25 ml of the solution in 
a stoppered bottle add 20 ml of \vater 50 ml of N/io bromate-bromide 
solution and 10 ml of dilute hydrochloric acid Leave to stand for ten 
minutes add a solution of 3 g of potassium iodide dissolved in 10 ml of 
water and titrate the liberated iodine with N/io Na,SjOj using starch 
as indicator Run a blank on the reagents u'ed 

l ml N/io bromate-bromide - 00017S6 g CHjCiHjNHj 
Not less than 99 per cent should be indicated 


AnalaR 

TRICHLOROACETIC ACID 


CCIjCOOH « 163 40 


Maximum Lunits of Impurities 


Non volatile Matter 
Chlonde (Cl) 
Sulphate (SO4) 
Nitrate (NO,) 
Phosphate (PO*) 
Heavy Metals (Pb) 
Iron (Fe) 


0 01 per cent 
eoei percent 

0001 percent 
0 008 per cent 
o 001 per cent 
oeoi percent 
0 0005 per cent 


1 Description — Colourless deliquescent crj-stals with a pungent 
odour 

2 Solubility — Dissohe 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Freezing Point — Not below 56* 

4 Non*voIatiIe Matter — Ignite to g gently not more than z mg 
of residue should be left 

5 Chloride — Dissoh-e 1 g in 50 ml of water and add 1 ml of 
dilute nitric aad and i ml of stiver nitrate solution No opalescence 
shou/d 6c produced 

6 Sulphate — Dissolve 5 g tn 10 m) of water and add 40 ml of 
a o 5 per cent w/v solution of benzidine m acetone No opalescence or 
tiubidity should be produced 

7 Nitrate —Dissolve 1 g tn 10 ml of water add i ml of standard 
indigo solution and 10 ml of sulphunc aad and heat to boiling The 
blue colour should not entirely disappear 
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8 Phosphate — Dissolve r g tn 20 ml of water add 3 ml of dilute 
sulphuric acid i ml of phosphate reagent No i and i ml of phosphate 
reagent No 2 and place m a water ba 5 i at 60° for 10 mmutes Any blue 
colour produced should not be deeper than the standard colour 
defined in appendix 2 

9 Heavy Metals and Iron — Dissolve 2 g tn 40 mL of water add 
10 ml of dilute ammonia solution and pass hydrogen sulphide through 
the solution for a few seconds Any colour produced should not be deeper 
than the standard colours defined in appendix 2 

10 Assay — Dissolve 5 g m 50 ml of water and titrate with N/i 
NaOH using phenol red as mdicator 

I ml N/i NaOH = o 1634 g CCl, COOH 
Not less than 99 per cent should be indicated 


AnalaR 

TRrKETOHYDRINDENE HYDRATE 
C.H, CO CO CO H ,0 - 178 14 
Maximum Limit of Impunty 
Sulphated Ash 0 1 per cent 


Sensitivity passes test 


1 Description — ^White to flesh-coloured crystals or crystalline 
powder 

2 Solubility — ^Dissolve i g id 20 ml of Vr'ater A clear solution 
should be produced 

3 Melting Point. — Not below 250” 

4 Sulphated Ash — Moisten o 5 g with suipbunc aad and ignite 
gently Not more than o 5 mg of residue ^ould be left 

5 Sensitivity — Add 0 i ml of a 025 per cent aqueous soluuon to 
1 ml of a 0-02 per cent solution of ammo acetic acid and heat on a water 
bath for fifteen minutes A distinct purple colour should be produced 


6 Assay — Weigh o 5 g into a stoppered tube and add 20 ml of 
hydroxjlamme hydrochlonde-dimethyl yellow reagent* and 5 ml of 
water Place in a water bath 3175*1085® Neutralise the liberated aad at 


•The reagent a prepared bydiMoIring 7 S fcydroxy^*"^* ^Tdrt>chJondc 095111} 
of 90 per cent alcohol add og o 4 nU. of dimethri yelloie aoluuon ad uaiicg 10 the full 
yellow colour vn h Nfi alcohol c KOH andmak og the volunie up to 100 ml 

{Continued oterlett/ ) 
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TRIKCTOUYORINDEI^E BYDUATE—tontmutd 
5-nunute inten’als wth N/i alcoholic KOH, and continue heating and 
neutralising until the reaction is at an end Carry out a duplicate deter 
mination and use the first reaction liquid plus a slight excess (0 2 ml ) 
of the alcoholic J^OH as a colour standard for the end point Correct the 
\oIumc of N/i KOfI used by mulDpIying b> the factor i 008 

I ml of N/j KOH s o 0J938 g QH4O, HjO 
Not less than 95 per cent should be indicated 


AnalaR 

URANYL ACETATE 


Approximate formuja UO,(CHj COO)j aHjO » 424 xg 


Maximum Limits of Impumies 


Chlonde (D) 

Sulphate (SO4) 

Heavy Metals (Pb> 

Iron (Fe) 

Calcium (Ca) 

Alkalis and other Mculs (as sulphates) 

Ammonia 

Uranous Salt fU) 


o eoi per cent 
o C05 per cent 
o 004 per cent 
0 002 per cent 
o ©05 per cent 
© 3 per cent 

n© reaction 
0 1 per cent 


r Description. — A bright yellow crystalline powder 

a Solubility — Dis&oKc 5 g in 45 ml of water and 5 ml of dilute 
acetic acid A clear yellow solution should be produced 

3 Chloride. — Oissohe 1 g in 50 ml of water and i ml of dilute 
nunc acid and add t ml of silver nitrate solution No opalescence should 
be produced 

4 Sulphate —Dissolve 2 g in 50 ml of water and i ml of dilute 
hydrochloric acid, add x ml of barium chlonde solution and allow to 
stand for x hour No turbidity or preapaate should be produced 

5. Heavy Metals and Iron — ^Pass hydrogen sulphide for a few seconds 
through the solution obtained in Test No 6 Not more than a very faint 
(Urkemng should be produced 

6 Calcium — Dissohe 1 g m 40 mf of w’atcr and 10 ml of 
ammonium carbonate solution A clear solution should be produced 

7 Alkalis and other Metals. — Dissolve 2 g m 50 ml of water, 
heat to boiling and add 5 ml of dilute ammonia solution filter, evaporate 
the filtrate to dryness moisten with sulphuric acid and ignite gently 
Not more than 6 mg of residue should be obtained 

5 Ammonia —Dissolve i g in 10 ml of water, add 5 ml of 
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sodium hydroxide solution and boil No odour of ammonia should be 
perceptible 

9 Uranous Salt — Dissolve 1 g m 20 ml of water and 5 ml of 
dilute sulphuric acid and add o i ml of N/xo KMn04 The pmk colour 
should not enttfely disappear 

10 Assay. — Dissolve o 7 g m 5 ml of sulphuric acid and heat until 
white fumes are evolved Cool, add 3 ml of nitnc acid and again heat 
to fuming Cool, mix with 10 ml of water and reheat to fuming Repeat 
this last procedure twice Cool and dilute with water to too ml Set 
up a Jones reductor and reactivate the amalgam by passing a mtxture 
of 40 ml of dilute sulphuric acid and 60 ml of water through the column 
followed by 100 ml of water 

(a) Blank — Pass 200 ml of N/i HjS04 through the column, followed 
by 100 ml of water, bubble air through the contents of the receiier flask 
for 10 minutes and then titrate with N/io KMnO^ 

{b) Determtnahon — Run too ml of N/i HjSO^ through the column, 
followed by the prepared solution Then run through 100 ml of N/i 
HjS 04, followed by too ml of water Bubble air through the contents 
of the receiver flask for 10 minutes, titrate with N/io KMn04 and deduct 
the value of the blank 

X ml N/io KMnO* s o 02121 g UOt(CH, COO)2 aHjO 
Not less than 98 per cent should be indicated 


ANalaR 

URANYL NITRATE 

UO,(NO,), 6 H ,0 - 502 >8 

Maximum Limits of Impurities 
Chloride (Cl) o 001 per cent 

Sulphate (S 0 |) o 005 per cent 

Heavy Metals (Pb) o 004 per cent 

Iron (Fe) o 002 per cent 

Calaum (Ca) o 005 per cent 

Alkalis and other Metals (as sulphates) o 3 per cent 
Ammonia no reaction 

Uranous Salt (U) o x per cent 

1 Description. — Bnliiant yelloiv crystals wth a greenish fluorescence 

2 Solubility. — Readily soluble m alcohol and in ether Dissolve 5 g 
in 50 ml of water, a clear yellow solution should be produced 

3 Chloride — Dissolve i g m 50 ml of water and 1 ml of dilute 
nunc acid and add l ml of silver nitrate solution No opalescence should 
be produced 

(Conaoued overltaf ) 
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URANYL NITRATE— contxnutd 

4 Sulphatc^DissoIve 2 g m 5 ml of water and i ml of dilute 
hydrochloric aad, add i ml of banum chloride solution and allow to 
stand for i hour No turbidity or preapitate should be produced 

5 Heavy Metals and Iron — Pass hydrogen sulphide for a few 
seconds through the solution obtained in Test No 6 Not more than a 
very faint darkening should be produced 

6 Calcium — Dissolvetg 104010! ofwaterand loml of ammonium 
carbonate solution A dear solution should be produced 

7. Alkalis and other Metals — Dissolve eg m 50 ml of water, 
heat to boiling and add 5 ml of dilute ammoni'i solution Filter, evaporate 
the filtrate to dryness moisten with sulphunc acid and igmte gently 
Not more than 6 mg of residue should be obtained 

8 Ammonia. — Dissolve 1 g in 10 ml of water, add 5 ml of sodium 
hydroxide solution and boil No odour of ammonia should be perceptible 

9 Uranous Salt— Dissolve i g in 20 ml of water and 5 ml of 
dilute sulphuric acid and add o t ml of N/io KMnOi pink colour 
should Rof entirely disappear 

10 Assay — Dtssolw 09 g m 5 ml of sulphunc acid and heat until 
white fumes are evolved Cool rmx with 10 ml of water and reheat to 
fuming Repeat this last procedure twice Cool and dilute to too ml 
Set up a Jones redactor and reactivate the amalgam by passing a mixture 
of 40 ml of dilute sulphuric aad and 60 ml of v\ atcr through the column, 
followed by too ml of water 

(o) Blank —Pass 200 ml of N/i U,S04 through the column followed 
b} too ml of water, bubble air through the contents of the receiver flask 
for to minutes and then titrate with N/io KMnO, 

(6) Determination —Pmxi 100 ml of N/i HjSO, through the column, 
followed by the prepared solution then run through too ml of N/i 
HjSOj, followed by 100 ml of water Bubble ait through the contents 
of the receiver flask for 10 mmutes, titrate with N/lo KMn04 and deduct 
the V aJue of the blank 

I ml N/io KMn04 s 002511 g UO,(NOs)8 6 H »0 
Not less than 99 per cent should be mdieated 
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AnalaR 

UREA 

NHjCONH, « 60 06 
Maximum Limits of Impurities 

Sulphated Ash 0 05 per cent 

Chloride (Cl) o 0005 per cent 

Sulphate (SO«) ^ o 005 per cent 

Heavy Metals (Pb) o 0004 per cent 

Iron (Fe) 0 oooz per cent 

t Description. — ^Vhite crystals or crystalline powder 

2 Solubility. — Readily soluble in alcohol Dissolve 5 g in 50 ml of 
U’ater A clear colourless solution should be obtained 

3 Reaction. — Dissolve i g in 20 ml of ivater The solution should 
be neutral to litmus paper 

4 Melting Point.— 131* to 133* 

5 Sulphated Ash. — Moisten i g with sulphuric acid and igmte 
gently Not more than o 5 mg of residue should be left 

6 Chloride. — Dissolve 2 g 105001! of water and add i ml of dilute 
nitnc acid and i ml of silver nitrate solution No opalescence should be 
produced 

7 Sulphate. — Dissolve 2 g m $0 ml of water, add 1 ml of dilute 
hydrochlonc acid and 1 ml of banum chlonde solution and allow to stand 
for I hour No turbidity or preapitate should be produced 

8 Heavy Metals and Iron. — Dissolve 5 g m 45 ml of water, add 
5 ml of dilute ammonia solution and pass hydrogen sulphide through the 
solution for a few seconds Any colour produced should not be deeper 
than the “ standard colours " defined in appendix 2 

9 Assay. — Digest i g with 10 ml of sulphuric acid in a Kjeldahl 

flask for two hours Cool, dilute with water, render alkaline with sodium 
Vijiroxide, distd and coYiectlht dcAAVatem 50 tiA rf and 

titrate the excess of acid with N/i NaOH using methyl red as indicator 
Carry out a blank determination in the same manner 

I ml N/i HjSOi — o 03003 g NHjCONH. 

Not le«s than 99 5 per cent should be indicated 
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AnalaR 

VANILLIN 

C,H» OH OCH, CHO (4 3 i.) == x 52 14 
Maximum Xomits of JmpunDtfs 
Alcohol insoluble Matter nil 

Sulphatcd Ash 001 per cent 

1 Description — Colourless or faintly jcIIdw, small aacular crystals 
with an aromatic odour 

2 Solubility. — Dissolve 5 g in 50 ml of 90 per cent ethyl alcohol 
A dear yellow •olution should be produced 

3 Melting Point. — 81* to 82® 

4 Sulphated Ash — Moisten 5 g with sulphunc acid and ignite 
gently Not more than 0 5 mg of residue should be left 

5 Assay.— Dissolve 3 g m 50 ml of alcohol and titrate uith S/i 
alcoholic KOH using phenolphthalein as indicator 

1 ml N/2 KOH s 007607 g CjHjOH OCHj CHO 
Not less than 99 per cent should be indicated 


AnalaR 


WATER (Redistilled) 

H »0 “ 18 016 


Maximum Limits of Impurities 


Non volatile Matter 
Chlonde (Cl) 
Sulphate (SO<) 
Nitrate (NOj) 

Lead (Pb) 

Copper (Cu) 

Iron (Fe) 

Manganese (Mn) 
Nickel (NO 
Cobalt (Co) 

Zinc (Zn) 

Calaum (Ca) 
Ammonia (NHj) 
Oxygen absorbed (O) 


5 parts per million 

0 r part per million 

1 part per million 
o z part per million 
o 05 part per imllion 
o 02 part per million 
o-oy part per million 
o 4 part per million 
o 2 part per million 
o 5 part per million 
o 2 part per million 

2 parts per million 
o 02 part per million 
o 08 part per million 


I. Description. — A clear colourless odourless liquid 
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2 Reaction. — ^To o 2 ml of indicator solution (bromothymol blue or 
bromocresol purple), previously adjusted to the nud-point of its 
pH range and contained in a Ncssler glass, add 50 ml of the water and 
compare the colour in similar Nesslcr glasses with standard buffer solutions 
containing the same proportions of indicator, viewing down the length 
of the Nesslcr glasses against a white tile The pH value should not be 
lower than 5 5 and not &gher than 75 A wide tolerance for the reaction 
of ‘ AkalaR * water is allowed because of the readmess with which water 
absorbs carbon dioxide 

3 Non*voIatile Matter and Calcium. — Evaporate 100 m’ to dryness 
on a water-bath Not more than o 5 mg of residue should be left 

4 Chloride. — To 60 ml add o i ml of N/i NajCOj and evaporate 
until reduced to to ml Transfer to a test-tube, add o 2 ml N/i HNO, 
and o I ml of silver nitrate solution Any opalescence produced should 
not exceed that given by adding o 1 ml of silver nitrate solution to 10 ml 
of the same water contammg o t ml of N/i Na^COj 0 2 ml N/i HNOj 
and 0 05 ml of standard chloride solution (1 ml = o i mg Cl) 

5 Sulphate. — ^To 50 ml add o 5 ml of dilute hjdrochlonc acid and 

5 ml of banum chloride solution and allow to stand for 15 minutes No 
turbidity should be produced 

6 Nitrate. — ^To 2 5 ml add 1 5 ml of diphenylbenzidme reagent and 

6 ml of nitrogen free sulphunc acid On mixing no blue colour should be 
produced 

7 Metals. — (a) To 50 ml conuined in a Nessler glass add j ml of 
dilute ammonia solution and t ml of a 1 per cent aqueous solution of 
sodium diethyldithiocarbamate No colour or turbidity should be 
produced, 

( 5 ) Sh^e vigorously 25 ml in a stoppered test-tube of lead-free glass 
with 0 1 ml of potassium cyanide solution and 25 ml of a o-ooi per cent 
w/v solution of diphenylthiocarbazone in carbon tetrachloride and allow 
to separate The lower layer should not be red or pmk 

(c) To 50 ml add 1 ml of glacial acetic acid and 3 ml of strong 
ammonia solution and pass hydrogen sulphide through the solution for a 
few seconds No colour should be produced 

8 Ammonia, — To jo ml add 2 ml of Ncssler’a reagent, mix and 
allow to stand for 15 minutes No jellow colour should be produced 

Ontygen — To ■jeo ttA vH v ml of 

acid and 0-05 ml of N/io KMnO< and heat to boiling The pink colour 
should not entirely disappear 
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AnalaR 


ZINC 

Zn *= 65 jS 


Maxunum 
Aad insoluble Matter 
Iron (Fe) 

Oxidisable Impurities (O) 
Arsenic (AsgOj) 

Sensitivity m ars 


of Impurities 

passes test 
O 002 per cent 
0 oooS per cent 
o 00001 per cent 
(0 i part per million) 
test passes test 


1 Description —A bnght siher grey metal m granulated form, or 
as pellets shot or sticks 

2 Acid-fftsoluble Matter.— 'Dissolve 5 g m 20 ml of hydrochlone 
acid diluted with 20 ml of water A dear colourless solution free from 
more than traces of insoluble matter should be obtained 

3 Iron. — Dissolve egg m 4 ml of dilute hydrochloric acid add 
7jn] ofwaterand I dropo/N/ioKMnO^, mix add5jn} ofammomum 
thiocyanate solution and 10 ml of a mixture of equal volumes of amyl 
alcohol and amyl acetate, shake vigorously and allow to separate Any 
colour produced m the upper layer should not be greater than that 
produced by treating 1 ml of standard iron solution (i ml » 0 01 mg Te) 
m the same manner 

4 Oxidisable Impurities. — Dissolve 10 g m 50 ml of water 
and 15 ml of Sulphunc acid in a flask from which air is excluded, when 
solution IS complete, add o i ml of N/to KMn04 The pink colour should 
persist for at least 5 minutes 

5 Arsenic. — Test as desenbed m appendix 4 using so g of 
the sample, 50 ml of hjdrochlonc aad o 5 ml of stannous ehlonde 
solution and 250 ml of water and allow the reaction to proceed for 
1 hour Any stam produced should not be greater than a o 002 mg stan- 
dard stam 

6 Sensitivity — Carry out the procedure for the production of 

0001 mg and o-oi mg standard arsenic stains described in appen- 
dix 4 A fmt ttawv stmld ^odueed \tv it* fotroftt catit, 

and a normal stam in the latter case 
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Anal/vR 


ZINC ACETATE 

(CH| COO)^n 2H,0 = 219 5® 


Maximum Limits of Impurities 


Chloride (Cl) 
Sulphate (SO4) 
Lead (Pb) 

Iron (Fe) 
Arsenic (As, 0 *) 

Sodium (Na) 
Other Metals 


0 oot per cent 

001 percent 
o 004 per cent 
o 0005 per cent 
o 0005 per cent 

(5 parts per million) 
o 006 per cent 
passes test 


I Description. — Colourless or white crystals with a faint odour of 
acetic aad 

i Sotubility. — Dissolve 5 g m 50 ml of tvater A clear colourless 
solution should be obtained 

3 Chloride. — Dissolve i g in 50 ml of water and add i ml of dilute 
nitric acid and i ml of silver nitrate solution No opalescence should be 
produced 

4 Sulphate.^ — Dissolve i g jn 50 ml of water, add i ml of dilute 
hydrochloric acid and i ml of banum chloride solution and allow to 
stand for t hour No turbidity of preapitaie should be produced 

5 Lead — Dissolve 0 5 g in 10 ml of water and 5 ml of dilute acetic 
acid, add 20 ml of 2inc ammonium acetate solution, 10 ml of dilute 
ammonia solution and t ml of potassium cyanide solution, mix, and 
add 5 ml of hydrogen sulphide solution (one-tenth saturated) Any colour 
produced should not be deeper than that produced by the addition of 
5 ml of the same hydrogen sulphide solution to 45 ml of solution con- 
taining 2 ml of standard lead solution (1 ml s=ooi mg Pb) and the 
quantities of reagents used m the test 

6 Iron — ^Dissolveag myml of water and add 4 ml of dilute hydro* 
chlonc acid and i drop N/io KMnOi, mix, add 5 ml of ammomum 
thiocyanate solution and to ml of a mixture of equal volumes of amyl 
alcohol and amyl acetate, shake vigorously and allow to separate Any 
colour produced m the upper layer should not be greater than that pro- 
duced by treating i ml standard iron solution (t ml =0 01 mg Fc) in 
the same manner 

7 Arsenic. — Dissolve 2 g in 13 ml of brominated hydrochlonc acid 
and 50 ml of water, add a few drops of stannous chloride solution and 
test as described in appendix 4 Ai^ stain produced should not be 
greater than a o 01 mg standard stain 


{Conttnued pmfcijf) 
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zmc 'iCETATE—icmtimud 

8 SodSum — Dissolve 2 5 g m 3 mi of uranyl acetate solution* and 
7 ml of %vater, add 10 ml of alcohol and allow to stand for i hour No 
turbidity or precipitate should be produced 

9 Other Metals — Dissolve 2^ m loo ml of w’ater, add 15 ml of 
dilute ammoma solution and allow to stand for 30 minutes The solution 
should remain clear and colourless 

10 Assay — Dissolve 2 g rn 10 ml of water, add 35 ml of sodium 
hydroxide solution and stir until the solution clears Dilute to 150 ml 
wnih water and electrolyse the solution for i hour with a current of 3 
amperes, using a weight copper plared platinum cathode, as described in 
appendix 5 Wash the cathode with water, then tvith acetone, dry and 
weigh 

Weight of Zn X 3 357 =* weight of (CH, COO)2Zn 2H,0 
Not less than 99 per cent and not more than 202 per cent should be 
indicated 


An ALA R 


ZINC OXIDE 

ZnO » $2 38 


Maximum Limits of Impurities 


Aad insoluble ^far{er 
Chlonde (Q) 

Sulphate (SOJ 
Carbonate 
Metallic Zinc 
Lead (Pb) 

Iron (Fe) 

Oxidisable Matter (O) 
Arsenic (AS} 0«1 


ml 

0 ooz per cent 

001 percent 
passes test 
passes test 

o ox per cent 
o 0005 per cent 
o 002 per cent 
o Q005 per eenr 
(5 parts per rmibon) 


1 Description, — A white amorphous powder 

2 Solubility — Insoluble in %vatcr Dissolve 5 g m 40 ml of dilute 
hydrochlonc aad and to ml of water, a clear colourless solution should 
be produced 

3 Chloride — Dissolve 5 g in 30 mi of difute nitric acid and 20 mf 
of tvater and add x ml of silver nitrate solution Any opalescence 
produced should not be greater than the ** standard opalescence ” defined 
in appendix 2 

'Dsiblieose of uranyl acctite AmhR in to ml of water heat to boil ns ami add 
ijmJ of dilute anunoma aoluuoii. Filter amh the preeip Ufe with hot water and d iwWe 

lajml of dilute acetic acid 



FOR LABORATORY CHEMICALS 


281 


4 Sulphate. — Dissolve i g in 45 ml of water and 6 ml of dilute 
hydrochloric acid, add 1 ml of barium chlonde solution and allow to 
stand for 1 hour. No turbidity or precipitate should he produced 

5 Carbonate and Metallic Zinc. — Dissolve 5 g m 50 ml of 
dilute hjdrochloric aad contammg i drop of lead acetate solution No 
effervescence should take place and the resulting solution should be clear 
and free from any black particles 

6 Lead. — ^Dissolve o 5 g m 10 ml of water and 5 ml of dilute 
acetic aad, add 20 ml of zme ammonium acetate solution, 10 ml of 
dilute ammonia solution and 1 ml of potassium cyanide solution, miir 
and add 5 ml of hydrogen sulphide solution {one-tenth saturated) Any 
colour produced should not be deeper than that produced by the addition 
of 5 ml of the same hydrogen sulphide solution to 45 ml of solution 
containing 5 ml of standard lead solution {i ml ss=ooi mg Pb) and 
the quantities of reagents used m the test 

7 Iron. — ^Dissolve 1 g m 6 ml of dilute hydrochlonc acid and 5 ml 
of water and add i drop of N/io KMnO*, mix, add 5 ml of ammonium 
thiocyanate solution and 10 ml of a mixture of equal volumes of amyl 
alcohol and am}l acetate, shake vigorously and allow to separate Any 
colour produced in the upper layer should not be greater than that 
producedbytreatmg05ml ofstandardironsolutionfiml ssooimg Fe) 
in the same manner 

8 Oxidisable Matter. — ^Triturate 5 g with to ml of water and 
o 25 g of ferric ammonium sulphate Add 75 ml of water and 5 ml 
of sulphuric and, warm to dissolve if necessary Cool and add o 15 ml 
of N/10 KMnO< The pmk colour should persist for 15 minutes 

9 Arsenic. — Dissolve 2 g m 12 ml of brommated hjdrochloric 
aad and 50 ml of water, add a few drops of stannous chloride solution 
and test as described m appendix 4 Any stain produced should not be 
greater than a 0 01 mg standard stain 

to Assay. — Dissolve o a g of the freshly igmted matenal in 5 ml 
of dilute sulphunc acid and 10 ml ofwatcr Add25inl of sodium hjdrox- 
ide solution and sttr until the solution clears Dilute to 150 ml with water 
and electroljse the solution for i hour with a current of 3 amperes, using 
a weighed copper-plated platinum cathode, as described in appendix 5 
Wash the cathode with water, then with acetone, dry and weigh 
Weight of Zn X X X447 ~ weight of ZnO 
Not less than 99 5 per cent, should be indicated. 
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At^ALAK btAflDAftDS 


AnalaR 

ZINC POWDER 

Zn = 65 38 

Maximum Limits of Impurities 
Acid insoluble Matter passes test 

Iron (Fe) o 004 per cent 

Oxidisable Impurities (O) o 0008 per cent 

Nitrogen (N) o 02 per cent 

1 Description — A fine grey powder free from all but small aggre 
gates 

2-4 Tests for Acid ‘insoluble Matter, Iron and Oxidisable 
ImpuritlM arc earned out as described for Ztne, except that in Test 3 
(Iron) 0 25 g should be used 

5 Nitrogen — ^Treat 2 g with 100 ml of sodium hydroxide solution 

in an ammonia distillation apparatus and distil 50 ml , collecting the 
distillate in 25 ml of N/100 Titrate the excess of aud uith N/loo 

NaOH, using methyl red as indicator Carry out a blank determination 
in the same manner The ddference between the nvo utrauons should 
not exceed 3 0 ml 

6 Assay — Shake r g with 25 g of feme ammonium sulphate and 
joo mi 01 water in a vessel from which the air has been displaced by 
carbon dioxide, imtil the zinc is completely dissolved Add 50 ml of 
dilute sulphuric aad dilute to 500 ml with lyater, and titrate 50 ml of 
this soluuon with N/io KMn04 

I ml N/io I\MnO« — 0003269 g Zn 
Not less than 9^ per cent should be indicated 


AnalaR 

ZINC SULPHATE 

ZnSO« 7H,0 = 287 s6 


Maximum Lunits of Impurities 


Chloride (Cl) 
Nitrate (NOj) 
Heavy Metals (Pb) 
Iron (Fe) 
Aromorua (NH^ 
Arsenic (AsaOj) 


0001 percent 
o cot per cent 
o 001 per cent 
0 002 per cent 
o 001 per cent 
o Qooi per cent 
(i part per million) 
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1 Description. — Colourless crystals 

2 Solubility. — Dissolve 5 g m 50 ml of water A clear colourless 
solution should be produced 

3 Reaction. — Pi. 10 per cent aqueous solution should oe neutral to 
methyl red 

4 Chloride. — Dissolve i g m 50 ml of water and add i ml of 
dilute nitnc acid and 1 ml of silver nitrate solution No opalescence 
should be produced 

5. Nitrate. — Dissolve 2 g in 10 ml of water, add i ml of 
standard indigo solution and 10 ml of sulphuric acid and heat to boiling 
The blue colour should not entirely disappear 

6 Heavy Metals, — Dissolve r g in 30 ml of water, acidify vvith 
5 ml of dilute acetic acid, render alkaline with 10 ml of dilute ammoma 
solution and add 5 ml of hydrogen sulphide solution (one-tenth saturated) 
No immediate darkening should be produced 

7. Iron. — Dissolve o 3 g in 10 ml of water and add i ml of dilute 
hydrochlonc acid and 1 drop of N/io KMnO^, mix, add 5 ml of 
ammonium thiocyanate solution and 10 ml of a murture of equal volumes 
of amyl alcohol and amyl acetate, shake vigorously and allow to separate. 
Any colour produced in the upper layer should not be greater than that 

f reduced by treating i ml of standard iron solution (J ml —001 mg 
e) in the same manner 

8 Ammonia. — Dissolve i g in 45 ml of water, add 5 ml of 
sodium hydroxide solution and 2 ml of Nessler's reagent Any colour 
produced should not exceed that given by the addition of $ ml of sodium 
hydroxide solution and 2 ml of Nessler’s reagent to 45 ml of water 
containing i ml of standard ammoma solution (i ml =0 01 mg NHj) 

9. Arsenic. — Dissolve 10 g m 50 ml of water, add 10 ml of 
stannated hydrochlonc acid and test as described m appendix 4 Any 
stain produced should not be greater than a o-oi mg standard stain 
10 Assay. — Dissolve 1 g m 10 ml of water, add 25 ml of sodium 
hydroxide solution and stir until the solution clears Dilute to 150 ml 
with water and electrolyse the solution for 1 hour with a current of 3 
amperes, using a weighed copper-plated platinum cathode, as described 
in appendix 5 ^Yash the cathode with water, then with acetone, dry 
and weigh 

W eight of Zn X 4 398 = weight of ZnSO| yHjO 
Not less than 99 0 per cent , and not more than 100 5 per cent , should 
be indicated 



APPENDIX 1 

(a) REAGENTS USED IN TESTING ‘ANALAR’ CHEMICALS 

The chemicals and the water employed in the preparation of the 
following reagent aolubons should comply with the requirements of the 
‘AnalaR ' specifications, where such are available The quantities used 
for the solutions of solid salts refer to the salt in the state of hydration 
prescribed m these specifications 

Acetic Acid, Dilute (approxumtcly 5N) 

Acetic acid glacial 285 ml 

Water to produce tooo ml 

Alcohol 

Ethyl alcohol (90 per cent ) 

A^tMONiA Solution, Strong (approximately 18N) 

Ammoma solution AnalaR ' ($p gr 0 S$o} 

Ammonia Solution Dilute (approtimatcly jN) 

Ammonia soluuon strong 280 ml 

Water to produce 1000 ml 

AMMONiuNt Acetate Solution (approximately M) 

77 g P«r htre 

Ammonium Carbovatb Solution (approximately pN) 

Ammonium carbonate zoo g 

Ammoma solution dilute 250 ml 

Water to produce looo ml 

Ammonium Ciilosidb Solution (approximately sM) 

107 g per litre 

Ammonium Nitro molybdate Solution 

Molybdicacid layg 

Ammonia solution, strong 75 ml 

Water 325 ml 

Dissolve and add 

Ammonium nitrate 400 g 

Water to produce 1000 ml 

then add a mixture of 

Nitric aad 380 ml 

Water 620 ml 

Allow to stand at 35“ for 24 hours and filter 
Ammonium Oxalate Solution (apptoxuaately o aj M) 

3 SS per lure 

Ammonium Phosphate Solution (approximately M) 

132 g per litre 
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Ajiimonium Thiocyanate Solution (approximately 7 5M) 

570 g per litre 

Barium Chloride Solution (approximately o 5M) 

122 g per hire 

Barium Nitrate Solution (approximately o 25M) 

65 g pet hire 

Brominated Hydrochloric Acid 

Bromine solution 10 ml 

Hydrochloric acid ta produce 1000 ml 

Bromine Solution 

Bromine 100 ml 

Potassium bromide 300 g 

Water to produce 1000 m! 

Cadmium Iodide Solution (approximately o 25M) 

9a g per litre 

Calcium Chloride Solution (approximately o 5M) 
iiog per litre 

Calcium Sulphate Solution 

A saturated aqueous solution 
Cupric Sulphate Solution (approximately o 5M) 


125 g per litre 
Diphenylamine Reagent 

Diphenylammc 80 mg 

Water 20 ml 

Sulphuric acid (nitrogen free) 60 ml 

Diphenylbenzidine Reagent 

Diphenylbenzidine 8 mg 

Water 5 ml 

Sulphuric acid (nitrogen free) 45 ml 

Fehlings Solution 

No I Cupnc sulphate 34 64 g 

Sulphunc acid o 5 ml 

Water to produce 500 ml 

No 2 Sodium potassium tartrate *7^8 

Sodium hydroxide 77 g 


Water to produce 500 ml 

Ferric Ammonium Sulphate Solution (approximately o 2M) 
96 g per litre 

Ferric Chloride Solution (approximately o 33 M) 

90 g of feme chloride (hydrated) per litre 
Hydrochloric Acid (approximately xiN) 

Hydrochloric acid ‘AnalaR* (sp gr i 18) 
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Hvdrociilobic Acid, 20 per cent. 

Hydrochloric acid (sp gr. 1 x8) . 100 ml 

Water 90 ml 

HvDROcHLOtuc AciD, DILUTE (approximately 5N) 

Hydrochloric acid (sp gt i 18} 430 ml 

Water . . . fo produce looo ml 

HroRorvLAinNE HroRoatLORroE Reagent 

Hydroxylamme hydrochlonde ro g 

Ethyl alcohol (90 per cent ) 500 ml 

Bromophenol blue solution 10 ml 


Water to produce leoo ml 

Dissolve and add sqlEcient N/io NaOH to produce a greenish 
colour 

Lead Acetate Solution (approximately o 25M) 

9 SE per litre 
Nessler’s Reagent 

Potaascum iodide . . . 35 g 

Mercunc chloride . . . *2 5 8 

Water ... 800 ml 

Dissolve and add a cold saturated solution of mercunc chloride 
until a slight permanent preapitate is produced, then add 
Sodium hydroxide 1 20 g 

Dissolve, add a little more mercunc chloride solution and 
sufficient water to produce 1000 ml 
Shake occasionally for several days, allow to settle and decant 
the clear liquid for use 
Nioxime Solution 

A saturated (about o 85 per cent ) solution of i a-cyclohcxane- 
dione dioxime m water 

Nitric Acm (approximately 16N) 

Nitncaad‘ANALAR’(sp gr 142) 

Nitric Acid, Dilute (approximately jN) 

Nitnc acid (sp gr 1 42) 32 ° 

Water • to produce leoo ml 

«j Phentlenedlamine Sulwute Solution 
2 5 g per litre 
Phospkate Reagent 

No I Ammonium molybdate (powdered) 5 S 
N/i Sulphuric acid . . 100 ml 

Dissolve wlho It heat * 
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No. 2 iV-Methyl-p-aimnopheiioI sulphate 

(Metol) ... o 2 g 

Sodium metabisulphite . 20 g 

Water ..... 100 ml 

Dissolve without heat 

Potassium CHRO^uTE Solution (approximately o 25M) 

49 g psf 

Potassium Cyanide Solution (approximately i 5M) 

. too g per litre 

Potassium Ferricyanide Solution 

A J per cent aqueous solution, freshly prepared, from crystals 
previously nnsed with water 

Potassium Fehrocyanide Solution (approximately o iM) 

42 g per litre 

Potassium Iodide SoLUTioN*(approximately M) 
i66g per hire 

Potassium Plumbite Solution 

Lead acetate i 7 g 

Potassium citrate 3 4 g 

Potassium hydroxide 50 g 

Water to produce 100 ^ 

Schiff’s Reagent 

Magenta i g 

Water 600 ml 

Dissolve, cool m an ice-bath and add 20 g of sodium sulphite 
dissolved in 100 ml of water Cool again in an ice-bath and sloiily 
add 9 ml of hydrochloric acid with stirring Dilute to i htre 
If the solution is turbid, filter If it has a brown colour add a little 
decolonsmg charcoal and filter immediately A slight residual red 
colour may be destroyed by the addition of z to 3 ml more of 
hydrochloric acid Allow the completed solution to stand over- 
lugbt before use 

Silver Nitrate Solution (approximately o asM) 

42 g per litre 

Sodium Hydroxide Solution (approximately 5N) 

200 g per litre 

Sodium Sulphide Solution (approximately o 5M) 

120 g per litre 

Stannated Hydrochloric Aero 

' Stannous chloride solution . 10 ml 

Hydrochloric acid . to produce 1000 ml 
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Stannous Chuoride Solution 

Stannous chlondc 330 g 

Hydrochlonc acid 100 ml 

Watef to pfoduce looo ml 

Sulphuric Acid (approximately 36N) 

Sulphuric acid ‘AnalaR ’ 

Sulphuric Acid, Dilute (approximately 5N) 

Sulphuric acid 136 ml 

Water to produce 1000 ml 

2 /nc Ammonium Acetate Solution 


Zmc oxide 

too g 

Acetic acid, glaaal 

200 ml 

Water 

300 ml 

Dissohe and add 


Ammonia solution 

strong 300 ml 

Water 

to produce looo ml 


then add 5 ml of sodium sulphide solution, digest on water 
bath for 8e>cral hours and filter through filter paper pulp 

(b) INDICATOR SOLUTIONS* 

Bromocresol Green pH 3 6-5 2 

Warm 0 i g with 2 9 ml of N/20 NaOH and 5 ml of alcohol until 
dissolved dilute with 20 per cent alcohol to produce 250 ml 
Bromocresol Purple pH 5 2-6 8 

Warm 01 g with 5 ml of alcohol until dissolved, dilute with 
room! of 20 per cent alcohol, add 3 7 ml of N/20 NaOH and sufficient 
20 per cent alcohol to produce 250 ml 
Bromophenol Blue pH 2 8-4 6 

Warm 0 i g with 3 0 ml of N/so NaOH and 5 ml of alcohol until 
dissolved, dilute with 20 per cent alcohol to produce 250 ml 
Bromothyaiol Blue pH 6 0-7 6 

Warm 0 1 g with 3 2 ml of N/ao NaOH and 5 ml of alcohol until 
dissolved, dilute with 20 per cent alcohol to produce 250 ml 
Dimethyl Bellow pH 2 8-4 6 

Dissolve 0 2 g in 100 ml of 90 per cent alcohol 
Methyl Orange pH a 8-4 6 

Dissolve 0 04 g m roo ml of 20 per cent alcohol 
Methyl Red pH 4 2-63 

Warm 0025 g with 095 ml of N/20 NaOH and 3 ml of alcohol 
until dissolved, dilute with 50 per cent alcohol to produce 250 ml 

•Induttr at alcohol may h« uied foMHeparmg iheae aolut ona «luch are in tccordinee 
«jth the /orniul* ppen tn the Bnc ah pMrmttvpait »5f8 
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0 Pkenantiirolint ferrols Complex 
DissoUe o 7 g of ferrous sulphate wi 70 ml of water add 1 5 g of 
0 phenanthrolme and dilute ivith mter to too ml 
Piienolphthalein pH 8 3-io'0 

Dissolve o 2 g in 60 ml of 90 per cent alcohol and add 40 ml of 
water 

Phenol Red pH 6 8-8 4 

Warm 0-05 g with 2 85 ml of N/20 NaOH and 5 ml of alcohol 
until dissolved dilute with 20 per cent alcohol to produce 250 ml 
Starch 

Mix o 5 g of soluble starch with 5 ml of cold water, add with 
constant stimng 95 ml of boiling water and heat in a boiling water bath 
for 5 mmutes 

Thymol Blxjb pH 8 o-g 6 

Warm o r g with 4 3 ml of N/20 NaOH and 5 ml of alcohol until 
dissolve! dilute with. 20 pet cent alcohol to produce 250 ml 
Thymolphthalein pH 9 3 10 5 

Dissolve o 2 g m 60 ml of 90 per cent alcohol and add 40 ml of 
water 

0 Toudine 

Dissohe o I g of 0 tolidme in 10 ml of hydrochloric acid and dilute 
wth water to 100 ml 


(c) STANDARD SOLUTIONS 

Aluminidm I ml = 0 i mg AI 

Ammonium alum t 68 g 

Water to produce 1000 ml 


Ammonia i ml = o*oi mg NH, 

Ammonium chlonde 3 *5 g 

Water to produce xooo ml 

Dilute this solution one hundred times with water immediately 
before use 


Arsenic i ml = o 01 mg AsjOj 

Arsetuoua oxade 1 00 5 

Hydrochloric aad 50 ml 

Water to produce 1000 ml 

DHute this soluuon one hundred times with water immediately 
before use 


Bismuth i ml = o-oi mg Bi 

Dissolve o 10 g of finely pondered bismuth in 25 ml of hot 
sulphuric aad cool and dilute with water to produce 1000 ml 
Dilute this solution ten tunes with water immediately before use 
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Broajjde Bromate N/ro 

Potassium bromide 
Potassium bromate (finely pondered 
and dned at no* -for I hour) 2784^ 

^^Rter to produce looo ml 

CitLORlDE I ml = 0 I mg Cl 

N/ro Hydrochloric acid 
Water 


282 m] 

to produce looo ml 


Cobalt r ml =oormg Co 
Cobalt chloride 
Hydrochloric and 


4°SS 
50 ml 

Water to produce 1000 ml 

Dilute this solution one hundred times svith water immediately 
before use 


Copper i ml *= i mg Cu 
Cupnc sulphate 
Sujphuncacid 
Water 


3 938 
50 ml 

to produce jooojd) 


■I mg Cu) one hundred times 


Copper i ml =oormg Cu 
Dilute standard copper solution (t ml 
with water unmediaiely before use 

Inwoo 1 ml *“ o 02 mg NOj 

Dissolve 0 2 g of mdigo carmine in 500 ml of dilute sulphunc acid, 
add 20 ml of hydrochloric acid and sufiiaent dilute sulphunc acid to 
produce 1000 ml Standardise the solution so that jo ml added to 
3 3 ml of l\I/iooo IvNOj IS just decolorised on adding 13 ml of sulphunc 
acid and beatuig to boilmg 

Iron i ml = e 01 mg Fe (ic) 

Ferric ammonium sulphate 8 65 g 

Nitnc acid 50 ml 

\\ater to produce 1000 ml 

Dilute this solution one hundred times with water immediately 
before use 

Lead i ml *= i mg Pb 
Lead nitrate 
Nitnc acid 
ater 

Lead i ml « o 01 mg Pb 
Dilute standard lead soluUon (l ml ' 
with Avatcr immediately before use 


I fog 
50 ml 

o produce 1000 ml 

E mg Pb) one hundred times 
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Magnesium i ml = o i mg Mg 

Magnesium sulphate i-oo g 

Dilute sulphunc acid 5 ml 

Water to produce 1000 ml 

Phosphate i ml *= o 01 mg PO4 

Potassium dihydrogcn phosphate i 43 g 

Water to produce looo ml 

Store m a waxed bottle 

Dilute this solution one hundred times with water immediately 
before use 

Sulphate i ml = o 1 mg SO4 

N/10 Sulphunc acid 20 8 ml 

Water to produce 1000 ml 

Zinc i ml = i mg Zn 

Dissolve t 00 g of zinc in a slight excess of hydrochlonc aad and 
dilute with water to 1000 ml 

Zinc i ml >■ 0 01 mg Zn 

Dilute standard zmc solution (t ml » i mg Zn) one hundred times 
wth water immediatelv before use 

Zinc Aalmoniom Chloride M/io 

Dissolve 6 538 g of zinc m a slight excess of hydrochlonc acid, 
add 5 g of ammonium chlonde render alkaline with ammonia and 
dilute with water to produce 1000 ml 


APPENDIX 2 

PREPARATION OF STANDARD COMPARISON 
SOLUTIONS 


Standard Opalescence 

To 50 ml of water add i ml of standard cMonde solution (i ml »= 
o I mg Cl) I ml of dilute mtnc acid and I ml of silver nitrate solution 
Mix and use as a companson standard after 5 mmutes 

Standard Turbidity 

To 8 ml of water add 2 ml of standard sulphate solution (i ml *= 
o I mg SO4), o 3 ml of N/i IsajCO, 1 2 ml of N/r HCl and i ml of 
banum chlonde solution INlix and tKe as a companson standard after 
5 mmutes 
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Standard Colours for Heavy Metals and Iron 
(®) Wix 2 toI of standard lead soluuon (i ml = o-oi mg Pb) with 
iml ofglacial acetic aad, 10 ml ofdilateammoniasolutionandsiifiicient 

water to produce 50 ml , then pass hydrogen sulphide through the 
solution for a few seconds 

(fi) M« I ml of standard iron solution (i ml =o-oi mg Fe) with 
I ml of glaaal acetic aad, 10 ml of dilute ammonia solution and 
suffiaent water to produce 50 ml , then pass hydrogen sulphide through 
the solution for a fe\v seconds 

The Standard Colour is (l) that of solution (o) or (2) that of solution 
( 6 ) or (3) that of 50 ml of any muture of these two solutions 
The solutions are com eniently viewed m Nessler glasses against a white 
background 

Standard Colour for Phosphate 
Mix J ml of standard phosphate solution (i ml oot mg PO,) 
with 20 ml of water, 3 ml of dilute sulphunc and, i ml of phosphate 
reagent No i and i ml of phosphate reagent No 2 and place m a water- 
bath at 60® for 10 minutes. 

Standard Colour for Silicate 

Mix I ml of standard phosphate sotuuon (1 mi » 0 01 mg FO4) 
mth 20 ml of water, i ml of dilute sulphuric acid i ml of phosphate 
reagent No t and r ml of phosphate reagent No 2 and place m a water- 
bath at 60® for 10 minutes The blue colour obtained is of the same 
mtensity as that yielded by 0005 mg of SiOj when similarly treated 


APPENDIX 3 

THE LIMIT TEST FOR WATER 

Karl Fischer Reagent 

rorty-fi\e grams of dry iodine arc added to an anhydrous mixture of 
250 ml of methyl alcohol and 80 ml of pyndme contauied in a dry gas 
wash bottle, the delivery tube being fitted wth a screw clip and the exit 
limb connected to an effiaent drying tube The mtxture is gassed with 
dry sulphur dioxide until 20-22 g has dissohed The reagent should be 
stored under moisture free conditions and should be sundardised by 
titration agauist a standard solution of water in methyl alcohol Ivarl 
Fischer reagent prepared as desenbed abo%e will initially have a water 
equnalent of about 5 mg per ml , but it should be re-standardised at 
frequent mterN-als as, apart from its extreme sensitivity to moisture, it 
undergoes slo^7 but continual autodecomposition 
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Titration with KarS Fischer Reagent 

The titration is carried out m a sessel completely protected from atmo 
spheric moisture and provided wth a mechanical stirrer The end point 
IS detected by th- u e of a potentioirotric circuit employing a polarised 
pair of bright platinum electrodes 


APPENDIX 4 

THE LIMIT TEST FOR ARSENIC 

The apparatus consists essentially of a glass tube, 200 millimetres 
long with an internal diameter of 6 s millimetres , the upper end is cut 
off square and ground smooth, while the lower end is araivn out to a 
diameter of about t millimetre, and a hole about 2 millimetres in diameter 
IS blown in the side of the tube where it is constricted 
The tube is fitted by means of a rubber bung into a wide mouthed 
bottle of about lao ml capacity m such a manner that the hole m the 
side of the tube is clear of the underside of the bung and the end of the 
drawn out portion is clear above the surface of the liquid m the bottle 
Alternatively, a conical flask may be used in place of the wide mouthed 
bottle, and the tube may be fitted with a ground glass joint m place of 
the rubber bung 

A piece of white filter paper, 100 x 50 millimetres, which has been 
soaked in a 10 per cent aqueous solution of lead acetate and dried, is 
rolled up and placed in the tube so that the upper portion is about 
25 millimetres below the top of the tube The function of the lead paper 
IS to absorb traces of hydrogen sulphide from the issuing gases 
A piece of white filter paper, previously soaked m a saturated aqueous 
solution of mercuric chloride, pressed to remove superfluous fluid, and 
dned, is placed over the upper end of the tube and held m position m 
such a manner that the whole of the issuing gas passes through a circle 
of paper 6 5 millimetres in diameter 

Method of Performing the Test 
A weighed quantity of the substance is dissolved in 50 ml of water 
and 10 ml (or the specified amount) of stannated bydrochlonc acid is 
added This is placed m the wide mouthed bottle (or flask), 10 g of 
granulated zinc is added and the glass tube containing the lead paper and 
fitted with the mcrcunc chloride paper is placed m position The apparatus 
is allowed to stand in a warm place, such as on a hot plate, so that 
a steady but not too vigorous evolution of gas is obtamed A temperature 
of from 40° to 60® IS usually suitable The reaction is allowed to proceed 
for about 40 minutes, care being taken that the mercuric chloride paper 
IS not exposed to bright sunlight 
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The Stain produced on the mercunc chloride paper is compared with 
stains produced jq the same manner from known quantities of arsenic 
The most useful standards for comparison are those produced by 
quantities of areemc ranging from o-ooi mg to o oi mg of AsjOj The«e 
standard stams are obtained by carrying out the test using 50 ml of 
liVater, 10 ml of stannated hjdnidilonc acid and quantities varying from 
o I ml to I 0 ml of standard arsenic solution (i^l = o 01 mg AsjO,) 
These stains fade on keeping and freshly prepared standards only should 
be used 

If the substance to be tested is insoluble m water, but soluble in hjdro 
chloric acid, it is dissolved m sufficient stannated hydrochloric acid to 
leave an excess of 10 ml for reacting mth the rinc, and the test is then 
carried out in the usual manner If the substance js strongly alkaline and 
a vigorous reaction takes place on addiuon of acid, brommated hydro- 
chloric acid 13 used to prevent any loss of arsenic, and the bromine is finally 
removed by the addition of a few drops of stannous chJonde solution 
Where special treatment is necessary, full details are given in the text 

Fresh lead paper should be used for each test, and the tubes must be 
kept dry and scrupulously clean The mercunc chlonde papers should 
be carefully preserved in a well stoppered bottle and protected from light 
and from ammonia 


APPENDIX 5 

ELECTRODEPOSmON OF METALS 

. Apparatus 

The electrodes employed should be of the concentric cylindncal platinum 
gauze or similar type, suitable for rapid electrolysis with stirring 

Protective Plating 

For protective plating of the cathode, the following solution should be 
used Dissolve 0 5 g of cupnc sulphate in 150 ml of water, add a few 
drops of sulphuric acid and a few drops of nitnc acid and pass a current 
of 2 amperes for about i minute, stirrag as usual 
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“ANALOIDS ” 

By tKc courtesy of Messrs Ridsdale & Co , Analytical and Consulting 
Chemists, Middlesbrough, the owners of the trademark “ Analoid ”, the 
word ‘ AnalaR ’ has been registered as a distinctive name for the Ana- 
lytical Reagents prepared and issued by The British Drug Houses Ltd 
and Hopkm & Williams Ltd 

The term " Analoid ” was roistered by Mr C H Ridsdale, F I C , 
a Director of Messrs Ridsdale & Co , in connection with a system of 
analysis patented by him in 1906 This system had for its object the 
attainment of a higher degree of accuracy in the routine analysis of iron, 
steel and other metals, and at the same time a reduction in the time 
required for the analysis 

The mam features of the Analoid system are — 

(1) The substitution of vanous operations, involving filtration and 
neutralisation, by a simpler technique in which compressed tablets of 
certain chemical reagents (termed ” Analoids ”) of stated composition 
are used 

(2) The standardisation of the operations in such a manner as to ensure 
uniformity of procedure and increased accuracy 

The advantage of the Analoid system is the ease and rapidity with 
which a large number of analyses of vanous types of material may be 
carried out under Axed conditions, such as the addition of exact 
quantities of reagents, the controllmg of the degree of acidity and 
temperature, and the limitation of the volume of liquid and the period 
of the reaaion Specially constructed apparatus is used ui certain cases 
and this contributes to the simplification of the tests The operations 
are based throughout on practi^ experience and mature judgment 

The punt) of the chemicals used m the manufacture of Analoids is 
controlled by analysis before and after compression into tablet form in 
order to ensure that they are suitable for the particular purposes for which 
they are prepared 

Vanous technical papers on the subject have been read before numerous 
societies and the following methods of analysis have been adapted to the 
Analoid system — 

fivtermtmftwm vtawa m iitm, -wA -aVcmfstatim -sffiwys 

{b) The determination of phosphonis m iron, steel, basic slag, phosphor 
brotiae, mineral phosphates, etc 

(c) The determination of manganese m iron, steel, sl^s, aluminium 
allop, ferro-manganese, manganese bronze and ores 

(d) The determination of nickel, chromium, vanadium and molybdenum 
in iron, steel and ferro alloys 

(e) The determination of copper in commeraal copper, brass, bronze, 
etc 
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(/) 'The determination of lune in commercial lime, limestone cement, 
blast furnace, open hearth and cupola sla^ 

(g) The determination of the tin coating on tm plate and the amc 
coating on galranised sheets 

(/j) The determination of iron in non-ferrous materials, slags, iron 
ores, limestone, &c 

(0 The determination of Ni, Si, Cu, Mn, Fe and Ti m alumimum 
alloys 

Four million Analoids are used annually in about 600 metallurgical 
laboratories in Great Britain and abroad 
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INTERNATIONAL ATOMIC WEIGHTS (1947) 


Atomic 


bymbol 

height 

Aluminium 

Al 

2697 

Antunony 

Sb 

I 2 I 76 

Argon 

A 

39 944 

Arsenic 

As 

74 9^ 

Banum 

Ba 

137 36 

Beryllium 

Be 

9-02 

Bismuth 

Bi 

209 00 

Boron 

B 

10 82 

Bromine 

Br 

79916 

Oidmium 

Cd 

112 41 

Calcium 

Ca 

40 q 8 

Carbon 

C 

12 010 

Cenum 

Ce 

140 13 

Cscsium 

Cs 

13291 

Chlorine 

Cl 

35 457 

Chromium 

Cf 

52 01 

Cobalt 

Co 

5S 94 

Columbium 

Cb 

9291 

Copper 

Cu 

<>3 54 

Dysprosium 

Dy 

162 46 

Erbium 

Er 

167 2 

Europium 

£u 

152 0 

Fluonne 

F 

1900 

GadoUmum 

Gd 

*569 

Gallium 

Ga 

69 72 

Germanium 

Ge 

72 60 

Gold 

Au 

1972 

Hafnium 

Hf 

1786 

Helium 

He 

4003 

Holmium 

Ho 

164 94 

Hydrogen 

H 

I ooSo 

Indium 

In 

11476 

lodme 

I 

126 92 

Indium 

Ir 

193 J 

Iron 

Fe 

5385 

KrjTJton 

Kr 

837 

Lantluinum 

La 

13892 

Lead 

Pb 

207 21 

Lithium 

Li 

6940 

Luteaum 

Lu 

17499 

Magnesium 

Mg 

24 32 

Manganese 

Mn 

54 93 

Mercury 

Hg 

200 6r 


Atomic 



Symbol 

Weight 

Molybdenum 

Mo 

95 95 

Neodymium 

Nd 

144 27 

Neon 

Ne 

20 1S3 

Nickel 

Ni 

58 69 

Nitrogen 

N 

i 4 'Oo 8 

Osmium 

Os 

190 z 

Oxygen 

Palladium 

0 

Pd 

16 0000 
106 7 

Phosphorus 

P 

30 98 

Platinum 

Pt 

^95 23 

Potassium 

K 

39 096 

Praseodymium 

Pr 

140 92 

Protacumum 

Pa 

231 

Radium 

Ra 

226 05 

Radon 

Rn 

222 

Rhenium 

Rc 

186 31 

Rhodium 

Rh 

102 91 

Rubidium 

Rb 

85 48 

Ruthenium 

Ru 

101 7 

Samarium 

Sm 

ISO 43 

Scandium 

Sc 

45 10 

Selenium 

Sc 

78 96 

Silicon 

St 

28 06 

Sliver 

Ag 

107 88<3 

Sodium 

Na 

22 997 

Strontium 

Sr 

8763 

Sulphur 

S 

32 066 

Tantalum 

Ta 

18088 

Tellunum 

Te 

127 61 

Terbium 

Tb 

*592 

Thallium 

T1 

20439 

Thonum 

Th 

232 12 

Thulium 

Tm 

1694 

Tin 

Sn 

I18 70 

Titanium 

Ti 

4790 

Tungsten 

W 

18392 

Uranium 

U 

238 07 

Vanadium 

V 

50-95 

Xenon 

Xe 

13*3 

Ytterbium 

Yb 

173-04 

Yttrium 

Y 

8892 

Zinc 

Zn 

6538 

Zirconium 

Zr 

91-22 




INDEX 


Acetic acid (glacial) 

FACS 

1 

Banum hydroxide 

PAGE 

• 43 

Acetic anhydnde 

2 

Banum nitrate 

44 

Acetone 

4 

Ben2aldehyde 

45 

Acetyl bromide 

4 

Benzene 

46 

Acetyl chloride 

S 

Benzidine 

47 

Aluminium ammonium sulphate 

6 

Benzoic acid 

48 

Alummium oxide (calcined) 

7 

«-Bcnzom o'nme 

49 

Alummium potassium sulphate 

8 

Benzo>I chloride 

50 

Aluminium sulphate 

9 

Boiling range tests 

XVllI 

Aminoacetic acid 

lO 

Benzyl lio thiourea hydrochlo- 


Ammonia solution 

11 

ride 

St 

Ammomum acetate 

•3 

^-Benzylthiouronium chloride 

Sr 

Ammomum alum 

6 

Beryllium sulphate 

51 

Ammonium bicarbonate 

H 

Bismuth nitrate 

52 

Ammomum bromide 

15 

BorAK 

228 

Ammonium carbonate 

16 

Bone acid 

54 

Ammonium chloride 

>7 

Bromine 

55 

Ammonium dichromate 

19 

Buffer solution chemicals 

xvii 

Ammonium dihydtogen phos« 

n Butyl alcohol 

56 

phate 

20 

m Butyl alcohol 

57 

Ammonium fluoride 

21 

Cadmium acetate 

S8 

Ammonium formate 

22 

Cadmium chloride 

59 

Ammonium molybdate 

*3 

Cadmium iodide 

6t 

Ammonium nitrate 

24 

Cadmium sulphate 

62 

Ammonium Ar-nitrosoph«nylh>- 


Ciesium chloride 

83 

droxylamme 

85 

Calaum carbonate 

64 

Ammonium oxalate 

26 

Calcium chlonde (dned) 

66 

Ammonium persulphate 

27 

Calcium chlonde (hydrated) 

67 

Ammonium phosphate 

28 

Calcium sulphate (hydrated) 

68 

Ammonium sulphate 

29 

Carbon disulphide 

69 

Ammonium sulphide solution 

30 

Carbon tetrachloride 

70 

Ammonium tartrate 

3* 

Cenc ammonium nitrate 

71 

Ammonium thiocyanate 

32 

Chloride, standard opalescence 


Ammonium vanadate 

33 

for 

291 

Amjl acetate 

34 

Chlonde tests 

XVI 

Am^ I alcohol 

35 

Chlaroacettc acid 

72 

Amyl alcohol (pjTidine and ni- 

i-Chloro 24-dinitroben2ene 

73 

trogen free) 

36 

Chloroform 

73 

Amyl nitrite 

36 

Chrome alum 

76 

Aniline 

37 

Chromium chloride 

7S 

Antimony potassium tartrate 

38 

Chromium potassium sulphate 

76 

Antimony tnchlonde 

39 

Chromium tnoxide 

77 

Arsenic limit test 

293 

Otric acid 

78 

Arsenious oxide 

40 

Cobalt chloride 

79 

Atomic weights xvn. 

297 

Cobalt rutrate 

81 

Oanum acetate 

4* 

Cobalt oxide 

82 

Banum carbonate 

42 

Cobalt sulphate 

83 

Barium chloride 

43 Conditions of testing 

V)i 

xn 
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INDE\ 


Copper 

Cupfcrron 

Cupnc acetate 

Cupric ammonium chloride 

Cupnc chlonde 

Cupnc nitrate 

Cupnc oxide 

Cupnc sulphate 

Cuprous chlonde 

Dextrose 

Diethjlene dioxide 
Digitonin 

p-Dimcthylammoazobenzenc 
p-Dimcthylanunobcnzaldehydt 
DimethyJaiuIinc 
Dimcth^glyoxime 
Dimethyl yellow 
3 s-Dinitrobenzoyl chlonde 
8 4 Dimtrophenjlhydrazinc 
Oioxan 

DiphenyUnune 
Diphenylbeniidinc 
ijm'Diphenylcsrbazidc 
DiphenyltHiocarbszonc 
a« •Dipyndyl 
Dithizone 
Eschka’s mixture 
Ether 

Ethyl acetate 

Ethyl alcohol (99/100 per cent ) 
Ethyl alcohol (90 per cent ) 
E^yl cvanoacetate 
Explanatory notes 
Feme ammonium sulphate 
Feme chlonde (hydrated) 
Ferron 

Ferrous jJmmoniuiu sulphate 
Ferrous sulphate 
Foretvord 

Formaldehyde solution 

Fornuc acid (98/100 per cent ) 

Formic acid (90 per cent ) 

Freezing points 

Fusion inixrurc 

D-GIucose 

Glycerol 

Guanidine carbonate 
Heavy metals and iron, standard 
colours for 
Hydrazine sulphate 
Hydnodic aad (sp gr i 94) 
H>dnodicaad(sp gr J 7> 
Hydrobromic acid 


PAGS 

8+ 


96 

96 


r03 

toj 


108 

109 
*54 
III 
»I2 

IX 

«I4 

»1S 

116 

xviu 

1 x6 

X18 

>19 

jao 


Z92 

131 

123 

133 

124 


PAGE 

Hfdrochlonc acid 1x5 

ftydmfluoric acid iz6 

Hydrogen peroxide (ao volumes) 127 
Hydrogen peroxide (100 vol- 
umes) . 128 

Hydromlatnine hydroeWonde 129 
S-Hydroryqiunoline rjo 

Indicator solutions 288 

Indigo carmine 131 

Iodic aad . 132 

Iodine 132 

Iodine pentoxide 133 

lodme tnchlonde . 134 

7 -lodo -8 -hydrtwyqviinoline -5 - 
sulphonic aad 134 

Iron MURi Z08 

Isattn 135 

Lactic Dad 135 

Lactose 136 

Lead 137 

Lead acetate 136 

Lead acetate (basic) 139 

Lead dioxide 140 

Lead nitrate 141 

Lead oxide 

Lithium sulphate 143 

Magnesium acetate 
Magnesium ammonium chloride 745 
Magnesium chlonde 147 

Magnesium oxide 148 

Magnesium sulphate 149 

Manganese chloride 150 

Afanganese sulphate 153 

Maximum limits of impurities xv 
Meltmg points xviii 

Mercuric chloride t53 

Alercurous chlonde 154 

Mercurous nitrate 155 

Mercury iSS 

Methyl alcohol 156 

Methyl orange 1S7 

Methyl red 15S 

Molybdenum tnoxidc 1S9 

Alolybdic aad IS9 

«-Naphthol 160 

h-NaphthoI 161 

(t-Naphthylarmne 162 

Nickel chloride 162 

Nt^el nitrate 164 

Nickel sulphate 165 

Nittnc acKi s66 

Nitnc aad (fuming) 167 

Nittobenzene * 167 
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/)-Nitrobenzojl chlonde 

P\GE 

168 

Reagent solutions xv, 

page: 

,28+ 

Nitron 

169 

Residue tests 

XM 

Oxalic acid 

169 

Resorcinol 

216 

Perchlonc acid {72 per cent ) 

171 

Salicylic acid 

217 

Perchlonc aad {60 per cent ) 

173 

Salicylsulphoiuc acid 

260 

Petroleum ether 

*74 

Selenium 

ZI8 

Petroleum ether (free from aro- 


Senucarbazide hydrochloride 

219 

matic hydrocarbons) 

*74 

Silicate, standard colour for 

292 

o-Phenanthroline 

*75 

Silter nitrate 

220 

Phenol 

176 

Silver sulphate 

221 

Phenolphthalein 

176 

Sodium acetate (anhydrous) 

222 

Phenjlhjdrazine hvdrochloride 

*77 

Sodium acetate (hydrated) 

222 

Phlorogluanol 

*77 

Sodium arsenate 

223 

Phosphate, standard colour for 

292 

Sodium bicarbonate 

224 

Phosphomoljbdic acid 

*78 

Sodium bismuthate 

226 

Phosphoric acid 

179 

Sodium bisulphate 

227 

Phosphorus pentachlonde 

iSo 

Sodium borate 

22S 

Phosphotungstic acid 

181 

Sodium carbonate (anhydrous) 

229 

Picnc acid 

182 

Sodium carbonate (hydrated) 

230 

Potassium alum 

8 

Sodium chloride 

23* 

Potassium bicarbonate 

183 

Sodium citrate 

232 

Potassium bisulphate 

184 

Sodium cobahinitnte 

233 

Potassium bromate 

185 

Sodium diethyldithiocarbamate 

234 

Potassium bromide 

186 

Sodium dihydrogen phosphate 

23s 

Potassium carbonate 

187 

Sodium hydrogen tartrate 

236 

Potassium chlorate 

189 

Sodium hydroxide 

237 

Potassium chloride 

190 

Sodium nitrate 

239 

Potassium chromate 

19 * 

Sodium nitrite 

240 

Potassium citrate 

192 

Sodium nitroprusside 

241 

Potassium c>anidc 

*93 

Sodium oxalate 

24 * 

Potassium dichromate 

*94 

Sodium peroxide 

243 

Potassium dihydrogen pbos 


Sodium pbospate (anhydrous) 

244 

phate 

*95 

Sodium phosphate (hvdrated) 

245 

Potassium fcrnc)anide 

196 

Sodium potassium tartrate 

246 

Potassium fcrrocyanide 

*97 

Sodium pyTophosphate 

247 

Potassium hydrogen pbthalate 

198 

Sodium selenate 

248 

Potassium hydrogen taitrate 

•99 

Sodium sulphate (anhydrous) 

249 

Potassium hydroxide 

zoo 

Sodium sulphate (hydrated) 

250 

Potassium lodate 

202 

Sodium sulphide 

251 

Potassium iodide 

203 

Sodium sulphite 

252 

Potassium metabisulphite 

204 

Sodium thiosulphate 

253 

Potassium nitrate 

205 

Sodium tungstate 

253 

Potassium oxalate 

ZO6 

Solubility tests 

xyi 

Potassium pcnodate 

207 

Soluble starch 

255 

Potassium permanganate 

207 

Specific graMties 

xy 11 

Potassium persulphate 

Z08 

Standard colours for heav'y 


Potassium sulphate 

209 

metals and irons 

292 

Potassium tctroxalate 

210 

Standard colour for phosphate 

292 

Potassium thiocyanate 

2J1 

Standard colour for silicate 

292 

ffo-PropjJ alcohol 

213 

Standard opalescence 

291 

Pjndine 

214 

Standard solutions 

289 

P>Togallo1 

215 

Standard nirbiditv 

291 

Quinhydrone 

L 


Stannous chlonde 

=54 
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INDEX 


P^CE 

Starch (soluble) 255 

Strontium chloruie 256 

Succinic aad 2^7 

Sucrose 35S 

■oolphanilic acid ^59 

Sulphate standard turbidity for 291 
Sulphosalicyhc acid **60 

Sulphuric acid ’>61 

Tartaric acid 262 

Telluric aad 263 

Temperatures xvii 

Thallium sulphate 264 

Thorium nitrate 265 

Time for tests \t 

Tin 265 

Tiianyl potassium oxalate 267 

o Tolidinc 260 


p Toluidme 

260 

Trichloroacetic acid 

270 

Tnlcctohydnndene hj'drafe 

27t 

2»4 6 Tnnitrophenol 

1^2 

Types of tests 

XIV 

Urany! acetate 

272 

Uranyl nitrate 

273 

Urea 

275 

Vanillin 

276 

Volutnctiic standards 

XVI 

Water (redistilled) 

276 

7inc 

278 

Zinc acetate 

279 

Zinc oxide 

2Sa 

Zinc powder 

282 

Zinc sulphate 

282 



